GENERAL PHYSICS. 


2198. Note on F. J. v. Wisniewski's Paper “ On the Theory of Helium.” 
W. Heisenberg. (Zeits. f. Physik. 25. 2. pp. 175-176, 1924.)—In a 
recent paper (see Abstract 1381 (1924) Wisniewski investigated the 
problem of) the:excited helium atom ina. new.way, and. asserted that, 
contrary to the work of Epstein, Landé, Bohr, v. Vleck, Born and Heisen- 
berg, and Halpern, the correct term values for the parhelium spectru 
can be obtained by application of existing principles of mechanics an 
quantum théory. It is clear from the outset that, Wisniewski’s mode of 
treatmhhent. must. be. based'.on.a non-mechanical. ssumption, un ess the 
concordant fesults of previous workers are accidental or contain.the same 
error, and: this is now found to lie in, the circumstance that although 
effect ofthe; inner. upon the outer electrons. has been, considered by 


Wisniewski, the reciprocal action of the outer upon the inner has not been 


taken into account.,,.One. result among others,is that, the total. impulse 
of the atom. is. not: constant. Even if. Wisniewski’s, assertion, be correct, 
his calculations afford no explanation of the presence and non-combination 
of the ‘two spectra‘ par- and ortho-helium, and the choice. of guantu 
numbers. and, ‘their .arrangement. appear. very. arbitrary. . The author 
the opportunity to.correct an. arithmetical error in a previous paper 
Abstract .’2364. (1923)], a factor. — 15/8. being replaced 
{65 + 27[2(2-1)]}/8 in the last term of equation. (14)... This produces) 
‘but a in the particular dats discuss 


Boke’ Theory: K. Hgjendahl, . (Chem, Soc., J. 125. pp. 1381-1 
June, 1924.)--The author explains, with the. help. of diagrams representing 
in ‘the: plane ofthe paper the relations assumed between the electron 
orbits; the case of chlorine bound to.a long paraffin chain. In reality the 
orbits ‘are arranged in-space, and are probably. not plane themselvés. ” Yn 
agreement with. the accepted view, the non-polar, ‘covalent bond is regardéa 
as consisting’ of two lectrons revolving in orbits perpendiculag to, one 
another, '€ach orbit having the form of an.-8,; with one of the, atoms i 
each loop. ’When the atoms: are-unlike, the, time intervals. during, whic 
the electrons aré in the neighbourhood of the respective atoms are valike, 
the loops being unequal in size; the-frequency: of Sidgwick. and 
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condition of Fowler afe £0 hold. ‘Iti is ‘that 
oe the terms positive and negative applied to atoms in an organic molecule 
correspond to small and large loops respectively. An attempt is made to 
quantitatively the way in which the stress due to the Clatom = 
eS - varies from carbon atom to carbon atom through the chain. ites case of — 
benzene -molecule is..consi humeri the alternatin 
effect pesSists round the entire ring ;/inum | Values’ of the and 
~ sign of the polarity are attributed to ‘the ortho-, meta- and para-positions. © 
A slight modification. ef, eonven tional representation of the Lewis 
configuration is suggested to represent the of the Bohr 
eepts to covalent bonds. The following is the ‘of the” 


¢ 


This ‘fldicates that the orbit loops of the'four L 

Motion. L.dé Broglie. ‘(Comptes Rendus, 179. pp.:39-40; July7, 

1924,)—The author ‘has shown in previous papers (see “Abstracts 256, 

257, 576 and 1156 (1924)j that an interesting view-point of quanta pheno- © 

mena is Obtained by assuming that to the motion ‘of every material 

_thete is connected the’ ‘propagation of a plane-wave: whose frequency Vis 
Quotient of the total energy E by the Planck constant This isnot 
_ Batisfactory from the’ relativity standpoint, since expression should ‘be via 
Felations between ‘universal tensors ‘and’ the author now seeks to define 
the correspondence between wave and motidn fromthe latter standpoint.” 
takes. for the characteristic wave “tensor,'‘the ‘product: of #'‘and 
enérgy-quantity ‘tensor of midtion. This leads to E = 
= = EfV,, where G, andV, dre respectively the motion along 
tangent to the trajectory aid thé speed of wave-phase it this direction. 
“The second expression has for immediate consequence’ the identity: of: the 
"principles of Maupertius and Fermat and the interpretation of the Bohr 
| conditions as those of resonance. Generally, the speed vy of motion along 
the trajectory is at each instant equal to the speed of group: ‘V, Of Wave- 
yhases in’ this direction.’ The equation ‘G; = WAV, 4s in accord with 
“condition, whereby the ‘motion’ of ‘the ‘quantum ’ is’ ‘always 
al to its energy divided by the ‘phase-spéed then' the laws of'reflec- 
‘tion and refraction cai’ be by" ‘of the Maupertius 
principle t to the light quanta. ‘Hi Ho. 


“2208: Fhe Pvepayation of Gravitation: (Phys. Zeits. 25, 
183187) May 16,/1924.)—-A finite velocity of propagation of gravitar 


‘tion would’ have influence: upon the»perihelion movement. On; the 

| a other hand, “however great it may be; ittwould bring about. changes _ 
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at. gives Doppler Law.—A§) te aberration, ‘it. 49 ate 


form a, clear picture, but all comes ‘right, under relativity. 


Somer, olf plicatio sforniations ¥ 


prints in the original axe there 
Let:the movement of the: tay be in planeand ancangle's: the 
axis of im the system xyz and: an angles! i in the! system. 2; then 
COS 9, n= sins, = cos s',m’ = 0,n’ = sins’, Lets =0; 
The! éxpression gives: cos os’ >= B cos 's),, whence 
approximately: (At! =\B s; theaherrafion: lam. <for 
n’ sin s Compare thése with ‘the 
. these catinot be p tf we. thé 
ter’ Of Finstein’s two li plit-véctors "ce fit-vector: andthe 
t-vibrations not at angles to true aberration 
is not then attived at.“ Tf, however, we taf and independent — 
Bies’ the” did “the” ini ‘of the 
2203. Determination’ Curv ye Invariant o ‘de’ Space-Time 
spa é-time, originally proposed as a % of Einstein’s amplified ‘field 
\cteriz by} the, line element 


nent; of .an. elliptic, space, which: 
VOL, 1924. peor. 
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seé whether the ’R values so obtained are more or less mtitually con- 
sistent,’ Thé objective is to’ Show that this is probably the ‘case. 
The formula’ of ‘de ‘Sitter for" the” effect is not applicable to 
actual ‘stars, ‘which cannot in € space-time here considered be ‘at rest 
relatively ‘to one: another unléss" ey coalesce or ‘one is at the polar of the 


other: “But Weyl [Abstract 1774 (1923)]"has formulated a’ general ‘prin- 


intrinsically computing ‘a Doppler effect constructed for a ‘star 
and an observer, éach’ describing Some’ geodesic Sfds = 0 of de Sitter’s 
- ‘Space-time, or, in view of .the practically evanescent transversal effect, 
a geodesic. of its-two-dimensional, section ds® = — R%do2 
covering the case Of all radial motions. Weyl, in applying this general 
principle, makes, the gratuitous assumption of a. universal, scattering 
tendency of matter, which is not only improbable, but is contradicted 
by the case of the famous nebula in Andromeda and by the globular 
clusters generally. The author accordingly investigates the problem 
_ from the*outset, but is unable to dispense with the assumption of the very 
- questionable hypothesis of the permanence of atoms as “ natural clocks,” 
_ in Einstein’s sense. The outcome of his investigation is that ten values 
of R are obtained from eight globular clusters and the Lesser and the 
Gredter Magellanic Clouds, as follows: 6-7, 6-7; 2-2, 6-7,.4°7, 5-7, 9-1; 
4-8, 8-2, 4-2, all multiplied by the common multiplier 10!? astronomical 
units. Plausible ground for assuming that the differences in these values 
may be'attributed to observation errors in’ an average 
The’ de: Sitter’ Spate-Times Val. (Phil. ‘Mag. 47. 
930-938, May, 1924.)—The author describes the: hyperbolic fourfold: by 
five coordinates, ‘7, ct ta a? A‘ point is fixed by their ratios, so if x 
be real.all.the coordinates will be real. _The manifold of real points is 
divided into three groups—actual, for which. x2 > Ly? ; absolute, for which 
#2 == Dy? ideal, for ey It is shown, thatit is the elliptic case, 
not the spherical, of de Sitter’s world which is the ideal field of the hyper: 


bolic. world, , The curye in the eet along . which fds between any. two 


points. is stationary for all infinitesimal deformations. which vanish at the 
two. end points is the straight line, _Thus in de Sitter’s world the world- 
line of a. particle is a ‘Straight line, Lines through any given point are 
either (1) time-like, .e. containing real intervals (they are secants of the 


absolute) ; (2) minimal, i.e. containing zero intervals between non-coincident 
points (they are tangents of the abolute) ; (3) space-like, 7.e, 


urely imaginary. ints, are 


"2205. ‘Kinem ical. ‘in instein Relativity. 
P.A.M. Dirac. (Phil. Mag. 47. pp. 1158-1159, June, 1924. )—The author 
refers to Eddington’s proof [Mathematical Theory of Relativity, § 56) of 


wt hy ist 


the identity of the definitions of the dynamical and kinematical velocities 


for an isolated’ particle possessing three ote ne planes of symmiétry, 
and claims to have proved this identity ‘without an ave postulates concerning 
VOL. XxXvil.—a.— 1924, 


ar’ kind bythe interval o=0 to 
and ‘the’ ‘constant is’ the’ ‘eutvature radius. it be the 
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ticle by 
1. pp. 20-23, 1924) The’ Hiegative’ results hitherto obtained 

been explained as dué 6 ¢ither’an the’ 


of ight. moving source, to. Bea, unction of the of 

Moving source—say ¢ = + av where a >0, < 1—we find as bet 

two positions a time-difference (//¢o)(vfcg)2(1 — 4a + 302). When 

ors (according to Miller).(1 =i 4%, we 
Or 0°286:" (Then a ivelocity 
would‘explain Miller's: positive! results anda velocity 
co ora:-velocity would explain absence of | positive results. 
It isnot impossible that the function above assumed may differ:at different 
‘terrestrial heights:\: ‘The 


and.Absolute. Motion. Tomaschek. (Ana. d. 
Physik, 74, 2:pp..136,145, May, 1924,)—1t 
sLenard’s. ether, by: dragged. ether, or, by relativity to recon 
_(1), the -wave-properties of light, (2), aberration, (3) Michelson and Morley’ 
experiment, and-(4) the phenomena.of double-stars, ..Lenard’s hypothesis 
‘that each-heavenly.-body has its .owm ether, dragged, along with it.and 
thinning away ‘as the distance from it increases, and that space is filled 
_with, a, proto-ether (“ Urather,”’).at Ather und. Urdther,’! edn,,, 
‘Hirzel, all.,the; facts. . The..author examines 
enard’s .hypothesis,.and, concludes that., the..other explanations requife. 
bupetheses ,are to, Argon ide D, 


METEOROLOGY AND: GEO-PHYSICS, 


Eddies. M. Exner, 2 Zeits. 41. 
Pp, 175-179, June, 1924 ‘briel seview is here given of recent work on 
‘eddy formation by Fujiwhara, Ryd and Ahlborn. The experiments of 
Enjiwhara,on,the formation of eddies in water (especially the growth of 
the larger at, the expense, of the smaller) are considered especially inter~ 
vesting, but the theory in. its applicable to 


20  (Meteorolog, Zeits. 41, PR-101— 
Whirlwinds, appear to Originate in.a, vertical streaming 
lumn of, air, which glides along with an. acceleration, ‘The, acceleration 
riginates a ‘billowy layer, formed at a stratification 
motion in such cases is Mountains favour the ormation 


of whirlwinds, and. gliding’ surfaces’ in’ sion are also peer 

2210. Atmospheric. “ransparency..and ,.. Weather. States, « 
Zeits: . 41, ..pp.,,109-113, observations 
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weather’ sta Aper ‘Were “at Patinus “obsérvar 

(1) Approaching depression, giving steadily 

turbulence ; (2) undulating: isobars:y id,;irregula 

ence; (8) ,convection, showing” syzametrical. 

381-282, Jane 1, 1924.) This a 


Absttdet’ T704' (1 924)], whose explanations 
are said” to ‘Be “and uhsupt 


pr 2212. J. (Meteorolog. 
4h 01734175) June; wo “fattors'! atmospheric 
‘polarisation (1I)« ‘Double’ refraction!'of. the dlighti iby, the “atmosphere.; 
42)adispersion of the light: by particles dir. .The first gives a dark 
edlour;-and vthe seconed gives av whiter: and: morte ‘diffused «colour. 
influenteodf these two: factors explains» the: dcomponpnt colours: of 
slight polarised by the atmosphefe?! (6 lo 6 ltl We 


The ‘of Vertioat Vision: “AY and 
. Zeits: 25. pp“ 2634970, 1, 1924.) Measiire- 
Of “vettical Vision’ have | best’: ‘conducted By means ‘a’ “pilot 

Or ‘atid “theodolite [sée' Abstradt 2043! (1924)], “usitig’ the’ 
ent! ‘glass’ Various rubber » 
bed,"‘and° the evaluation of the/obsetvatiohs was: ac ished 

‘OF formula, “tables and “didgrawis “the ‘dés 

“Froth the average data obtained- Between ‘thie 

“arid different baliodn heights; the differéncés ‘showti have esiabled 

“the: Vision values “of ‘sepatate’ ‘atmospheric layers® to’ bé determined. 

‘Grdphical representation of ‘the’ résults’ givés curves of state for vertical 

vision which enable strata distribution to be connected with that of wind, 

temperature, hiitidity and icloud.! “The typical) Strittural elements of the 

Be variation are claimed t has fal act comprehended by 

these new aerold gical thethiods! full, details, with diagrams, 

1924.)— ‘nalysis’ of “observations in’ Potsdanr from 


‘Tage Rbsttact on tie whore extended seri 


‘wide data. L 


Determination of Time Modification of Method of 
G. Bigourdan. (Comptes Rendus, 178. pp. 2141-2143, 
‘1924:)"Phe ‘OP transits by ‘theans' of fixed: 
4nstrumient had hitherto been taken asith 
time “bitt different transit instrament results differing’ by a 
VOL. XXVII.—a.— 1924. 
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considers :that« the; greatest . precision: is obtained ., 
taking the cortesponding altitudes :of-known stars; butisuggests modifica. 
‘tion, replacing the spirit-level by: a: telescope; which. is itself made.the 
atis:of rotation): Directiand reftex observations in. should 


constant position with regard to the wertical: when. passing from one. star 
to‘anpthér, Abcéunt must'be taken ofthe:variations inrefraction.between 


HON, 


“eat 
uring the last nine years, a 
‘i Beare bs Baal and is made of the equinox and the earth’s longitude. 
e plan followed is by. at the or 

made, of us and years 1907-19 

ascensions. on. the adopted, positions of the clock Stars; th 
eclinations ‘with a latitude of 61°. 28” 10. Pulkor 
refractions, a te 0” 60, s sine zenith. distance ‘for flexure, and the latitivde 
atiation, by the Cookson Floating, Telescope. “When. the residuals 
oe the .N N.A. positions were transformed into, longitude and latitude 
they, the following corrections; The adopted right ascensjons. too 
the declinations too small by. + “08; the longi tude of 
_the.sun should be increased by + 0°- 47 and the obliquity should be corrected 
by. 07... The; declinations treated directly give an increase 
oti + 0-18 (instead of the above + 0”: 08),.and, the residuals in declination 
m the few of ‘would correction at the 


"2218. Cosmicat® ys." Zeits.' 28. 
187188) “April 15, 1924.) —The “author na Kierile’s: crititism 
fAbstract 1107” that in all His publications has stress ‘on 
 obsérVed “fact “of ‘the® Courvoisier™ effect, “andl” assumed 4 cosmical 
éxplanation a working hypothesis’; ‘and that 'ft is ‘not fair to select 
for criticisny ‘Of the series of observations ‘adduced in: evidence ard 
ignore’ nuniber OF others. He shows'that the Heidelberg observations 
“transits ‘of Venus; and his teductions these; are free’ from objection 

material ‘for this’ teséarch ; and hé asks why? if the Courvoisier @ffect 
is Gg to atmospheric disturbances, as Kientlé thinks; it'should not affect 
pse plates as*well:as meridian-circle observations? In his opinion 

tat probleth’of gravitational effect can only be'solved by eclipse photographs 
which show: absolute star-shifts merely differential),;such as 


detived ‘of. the idea of 
‘paper: discusses t this: viewpoint more closely,- ‘sith: 
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‘Of accuracy ‘given ‘in 
937 (1923)]. . It is now shown ‘that»the dimensional order. 
of the radii of giant stars may be calculated from: spectral photographic 
Observations.” The differential equation of the radiation ‘equilibrium and 
the consequent thermodynamic equations are derived, and from the data 
obtained ‘an attempt is made to interpret'the structure of igaseous-spheres 
and stellar atmhospheres. ‘The relationshipsin a-sphere of. incompressible 
fluid “it radiation ‘equilibrium-are found: ‘to expressible <in, a: closed 
form ‘and’ servés’ for orientation purposes.’ The latter half of the:paper 
discssés in detail certain investigations of Eddington and Kohischiitter: 
The principal deviation from the former is the deduction that if. the 
molecular weights and the material pret ae are given, the ma 

e, possible. giant stars in radiation equilibrium may zis determi 
independent of their radii. All giant stars in radiation’ 
constructed of the same material must be of equal mass. ‘Th ! 
fact Serves as a theoretical foundation for” dealing ‘giant "sta 

| 


I "(Comptes Rendus, 178. pp. 


ero 
about, 10°. “It becomes. zero again to a aximam 
0: 04 — 0-09 ‘at about 100°, ‘and ‘thence’ falling steeply. ‘These’ Tesults 
indicate that the three bodies are similarly constituted a as regards atmo- 
phere, and differ entirely from Venus, of which the Polarisa sation behaves 
another way. [Abstract 794 (1924).} Wh. 


Diurnal Variation of the the the Moon. 
R, Dietzius.. (Akad., Wiss. Wien, Ber. 132. 2a. No. 5-6, Pp. 193-206, 
1924.)—The question is ‘treated mathematically, first by supposing conduc- 
tion.of heat i in the moon’s crust may be neglected, the temperature ass , 
‘by the, moon’s surface.at any time being such as to give strict equilibrium 
between incoming and outgoing radiation ; ;, Secondly, taking conduction 
into.account....In. the first. case, supposing. the coefficient, of absorption 
of solar. radiation and the coefficient. of emission of low-temperature radia- 
tion. by. the. moon. both to haye the. value 9-87, the following are the 
nperatures (T) assumed by the moon’s surface for different 


Paking® ‘into abcount: the of conddc+ 
tivity applicable to'a'sandy surface is used (partly because the choice of 
a low Value gives outer limits for the diurnal fluctuation of _— 


qnd t the following table} arriys 
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| against the angle of diffusion. é curves are verv similar in form. TY 
, yht polarised in the plane of difiusion enoted positive, and at right 
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tenipératiife a bove' by” only: ic. chute 


#48 the 0) Deis 


temperatute-of ‘the moon's surface’ in is the vertical 


of heat atthe sarlace by 
the outward fiux by'radiation, and Bothé inward fluxiby radiation ‘in’ the 


W, and gis the verticad:temperature gradient iin the crust 


at) thé*sutfade Cifem. © The: figures "relate to a: ‘place on: thecequator. 
The ‘lowest temperature, just before sunrise, is 194° a.; the mididay 
temperature is 384° a.; and the maximum is 385° a., the last occurring 
about. one-third moonchour’ ‘fie. about -hours) after Sthoon 


Conclasions of Latigley, Very and Coblentz; and also deals witli the relative 
intensities “Of ‘the long-wave radiation’ ‘emitted by’ the ‘moon’ the 

Solar “Greenwich Observatory (Roy. Astron. 84. 
pp. April; theértiselves' ‘niore diffictlt ‘to 


‘mheasare than Sunspots; but they are longer lived; and-when they disappear 


they'do'so as'@ whole,/and not as in stinspots, where the following spots 
die ‘out béfore the leader. Therefore small, persistent’ faculous’ entities, 
with intervals of 27 or 54 days, offer good material for determining the 
suin’s: material is drawn from ‘the smaller solar 
activity ‘between’ 1888°and 1920. The conditions*for isélection of fatule 
and the méthod of reduction are described//and list is givén of the actual 
faculous gtovips ised.’ T'wo'empirical formule ‘are derived for the variation 
of the rotation ‘with ‘solar latitude /\(1) 14°*54 sin® and 
= 14°%49-—'1°- 78 sin? — 3°-16 ‘and°a-comparison is given 
phenomena, the agreement betwéen’ and ‘that’ by” Philip 
14-78) ‘March,’ 1924,)—The “author challenges ‘conclusion that the 
solar constant presents variations: He discusses the sources of error in 
instrumental observation and in extrapolation, and ants the 
9224, Influence of Stars on Photographic 
Jackson.>(Roy: Astron. Soc., 401+409,: April; 1924.) 
~The author discusses the: influence ‘of):the: random proper «motions 
of:'the ‘comparison “stars ‘on. plate::constants «with “special «reference 
to van Maanen’s proper’ and iriternal: motions spiral::nebule. 
He considers ‘certain’ ideal casés, «and ;‘shows ‘that. van» Maatien’s 
introduction;::of ‘squared ‘terms, influences seriously the: probable-error 
of the plate constant a.iHe -finds' that the>valuéof:¢;»the probable 
proper motion oftacomparison star; combinéed::with the: probable ‘error 
of measurement;:may*be greater than 1” per century in each coordinate, 
and-that ifethe: proper! motions obtained by van Maanen forthe spiral 
nebule are treated as ‘entirely due to accidental, errors, they: indicate:a 
probable error of about in each coordinate; and that ifve»bertaken 
at 1”-4 per century, the proper motions of the in,space can be 
VOL, XXVH,—A,— 1924, IVER 
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explained) -But: ‘the «influence of; the:comparison: stars on the internal 
motions is much less marked,;, the, average probable, error 


found by>vai-Maanen ¢aunot ‘exceed; and ‘the. actual: motions! axe 
ofthe order3" -@:ifar ‘rotational and for:radial- motion; .Agdanas 


the: comparison’ stars~are -concerned;'the position will not. be. improved 


rfSee also Abstracth732 


Recent Observations af. Some,,.. Slats. 


Lockyer, (Roy. Astron, 84: 409-425). 
1924. continuation of the study of the-variable. line, Ha Bin, [sen 


before -the: Nat., Acad. Seis, April, st 
>The available :methods. of estimating: the.gas- (pressures. which. prevail 
ptethe Sun's based, upon Pressure shifts. of Fraunhofer 


1798.41923)},.asiit appears in; 21 stars (of which the one, most often 
is Tauri); photographed compared, wi 


gbservations, by W.: Merrill. (in. 1911412) and. Curtiss (1916, a 


4920). };The most interesting cases where notable; changes. ; 
17 and 


the appearance of the hydrogen lines are : and Persei, 


Tauri, Cygni, 25) Orxionis, and H.D,€. 20336..;All. the photegnaphs 
were *taken with, the. 9-in. Prismatic, Camera, of the -Norman, Logkyer 
| prism ;of 45° angle and a.dispersion of; 
between) Hg and, The, author summarises the. recorded. 


appearances 
drydrogen: ‘lines, and illustrates .by,.a. plate.eight of. these bright 


Pressures, ot the Sun’ s, and, J.,.Q. 
Stewart. 


59. .pp. (197-2089, May,» 1924..,, Paper;|.read 
- of Solar, Pressures. 


lines, 2(2):Sharpaess of, lines, sensitive:to. pressure; (3). General opacity 


efitherouter regions of the: sun.-.(4),The absence of, scattered. sunlight in 


the,iflash; spectrum., (6) Widths of,Fraunhofer. lines. (6). The. gravita- 
tional equilibrium of the outer regions of the sun. (7) -Radiation pressure. 


* (8) Tonisation and chemical equilibria in the solar atmosphere. Previous 
reviewed; and new material presented: under.(2),. (4),.45);cand 


lines.of evidence agree with the‘conclusion that the total pressure 
of the photospheric gases is less 0}-atmosphere; 


pressure in the reversing-Jayer is not greater than 0-,0001.atmosphere.- 
Constitution ofvthe Solar Atmospherei—It-is: probable that the chromo- 


sphere is supported by radiation pressure, and that the gas pressure at 
its base is of-the order: 10-7 atm. «In the next:200 km. (the #eversing:layer) 


the pressure inureases: to:40-2 atm)’ Below. this:Jevel: general absorption 


dnereasing opacity, resulting inthe -photosphere. The 


produces ‘rapidly 
whole amount of matter above the photesphere isafthe onder: 


equivulent-to)a layer ‘of ordinary-air)l0 nev oF 
« ooSimilar ‘considetations: apply: :to the gréat opt 


 pheresti Phus: it: is probable that: the linesin ‘most; are 


produced substantially under vacuum conditions. « ig odt Yo 
tdéning of Hydrogen: Lines:by. Stark Effect more detailed 


tion:shows thatthe extreme: widthof Hy in a stellar: spectrum,-due to 


‘Stark effectin the: iofized gas, ‘may be:moré:tham one: hundred tintes!the 
Mean width fecently> calculated: by Hulburt' ‘under certain simplifying 


assumptions; This’ leads to ‘mitch: lower) pressures; than 
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is the This iiodified his and leads 
each of the foregoirig’ dallas valwes” of 

| efit with the results of Other methods:! 


1S of Distribution | of Enerpy Stellar Spectrae 
Baillaud:: (Comptes: ‘Rendus; May 12; 
Thespectral curves of‘energy for types*P5/\A and Bylare sharply differen- 
tiated; ‘and ‘for stars that for the dwarf'Procyor alone resembles that. 

of a’ black body.’ The ‘curves for and B'ado'not resemble that of & black 
body 'fot*shorter' wave-letigths ‘than A500: Cassie: 
peice, show Sharp diminution ‘the’ extréme*ultra> 
show a 'maximim enerey near Tt) is tvferred 
thatthe cause of the continuous spectrum is not the samefor white wad 
yellow stars. A- and B-stars are masses‘ of gas’ with a central nucleus 
Th Asti ftom t imdre in the 
B Stats the “from °its “a sphere predominate’ over “all ‘the 
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Classification of Faint ‘Stars. 
of Reference’ GR: Davidson and Martiti? (Roy: Astron. 
Soe!) pp? "4262-434," April)” ahd” Rosenberg 
5169 sugges list-6f 26 'stars North’ Pole 
Standards for colour "Darchihusterting ‘for faint’ stars; 
being Of and Of the’ sth or 6th mapnitide At 
Greenwith thiese have been photographed between: 1923; and 1924) 
March 11) With thé 80in. reflector stopped down to 20 ifiches;"with’ a wire 
‘gratifig UF equal spate and approximately pitch, 
several ‘stars being’ each’ plate. Two sets*of exposure ‘wets’ given in 
ratio’? that ‘the intensities ‘differed by one ‘magnitade, and the 
length’ of ‘expostire that one'set is fdintef the other brighter 
thé adopted ‘Standard thitensity; ten’ mitiutes exposure Toth 
‘wha giiittide star! Tables are“ of the plade, ‘magnitude, colour 
itidex ahd spectral ‘typé Of the standard stars ;° of their measured effective 
their ado effective srave-length ; of the 
‘thi of ‘télescope: ‘ad the Standard ty pe the definition 
Of the*denisity oP the standard image’ the ‘correction to the zenith’ of th 
effective ‘wavéllen “and” checking “of” the "quality “of” 
whenever obsetvati ng field near the North 


hed 


Spectra’ and Temperatires of thé H. Payne, 
#18. May arid Milne‘have 


(1923)} the effective''temperature ‘at ‘a (given poi 
the’ Steliat Ay gs "the knowledge “lite 
‘helations reaches ‘there its maximum ‘imrtensity. “Front 
Pééenit Measurements of funibet of spectra’ at Harvard College Observa: 
tory it is iat helitiny lines Of the! séties teach their maxi- 
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stellar \type B3, and temperature of 
about,16,000°. for.stars of this type...A diagram .is.given; which shows 
the..rise and. subsequent fall.of intensity,,in:these lines, .in going from 
type 0e5 to Ao, and also the corresponding. 
deduced from silicon, helium, and carbon Jines;;., 

didwards has-recently. « the absolu absolute. ‘magnitudes and. paral- 
laxes of B-stars [Abstract 1736 (1924)] by measuring the differences of 
intensity. between these helium: lines\and »the: hydrogen, lines; H, ahd. 
and: his results. ;show: general: decrease ;of absolute: magnitnde: iwith 
advancing type, .This was, however, to, be.expected, for the spectral 
sub-types of B-stars were determined, by using: helium:lines: with identical 
intensity-changes ‘as..a criterion, and, the hydrogen: lines also vary ‘with 
type.;» his measures therefore simply confirm, the well-known -statistical 
correlation; of. type and, absolute magnitude:in B-stars,,. Moreover, the 
2230. ‘Vestiges Spiral. Star Clusters... ruggencate, 
(Zeits. f. Physik, 24,.1,.pp; 48-51, 1924.)—It, was, first note iby Shapley 
that the.giant stars. in globular. clusters gre .bright.in proportion to; the 
redness.of their colour, which indicates that all stars of a, globular. cluster 
had the same origin, but that the most massive, taking the longest time 
to. develop, are in.the earliest stage. » The phenomenon is observecalso in 
some. open, clusters, such as M37 and Mk, although less marked here, 

doubtless because many stars of the Milky Wey, external. to:these clusters, 
are seen, in: projection upon them. | _ Freundlich and, Heiskanen have found 
that. the B-stars..in. the globular cluster .M18 show..evidence,,by, their 

present grouping, of, having been originally:grouped in a spiral... Following 
up these. indications. of the past history of clusters, the author shows that 
when.the brighter and, the fainter stars near the centres of the; globular 
clusters M3 and M15 are separately, the fainter stars are seen to 
be arranged in an. ellipse, while the: brighter stars, show.an, approximately 
spiral structure... In M3 two spiral arms start from the, opposite extremities 
of the. major,axis. of the elliptical nucleus,.as required. by. Jeans’, theory. 
The distribution of A and B stars has also;been investigated in the open 
cluster M37, and it appears that here also. vestiges of a “dees structure are 
2231. of, ‘Stars, ‘Shapley. AScientific. Monthly, 18, 
449-455, May,;1924. Harvard reprint, §,)-—-No .analysis, of, stellar 
distribution, is-of great value which ignores the: disc form. of the, Milky 
Way,, the eccentric position of the sun, and the non-homogeneous character 
of our neighbourhood ;. we must.take into. account both galactic latitude 
and Jongitude.. The sun.is near the great.Cygaus star. cloud,,.and the 
preferential drift of rapidly moving stars:ig) an; indication and: measure 
of ba velocity with respect to the Galaxy and the Local System. There 
arge bscuring, nebulosities distant .a few, hundred, parsecs in: Taurus, 
and from Sagittarius into [See Abstract 1728 (1924).] 
In, the Milky Way, classes. A and K,, being giants, aze.the more numerous 
on. a. basis, ofa. unit. of surface ; the dwarf stars are. more numerous. on 
a. basis of.a unit of volume. Probably K- and A are. long periods. in,,the 

evolutionary, sequence. Stars. in the, solar phase of development, are 
1800, times, as:numerous.as, the highly massive and luminous B,stars,and 
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suggests that few stars have sufficient mass to attain the highest surface 
temperatures. . There are in a million cubic parsecs, in low galactic lati- 
tudes, 22 giant M-stars, 4-4 B-stars} 680 dwarf F- and 7600 dwarf G-stars, 
but the space explored for B-stars is about 1+5 x 10° cubic parsecs. 
Most stars in low galactie:latitudes dre dwarfs, and this suggests. thatthe 
evolution through known: spectral types:is°a: matter of the ipast,; or that 
the development the! dwarf-stage is: slower than in the giant, or that 
large masses are infrequent and small masses evolve rapidly in: early: life, 
Some:of:the fainter:stars extend to beyond, 3000. parsecs; but more. than 
ofvall the stars in the Henry~Draper»Catalogue are ‘within ~1000 
parsecs of the sun, and only about one-millionth of ‘known space is covered 
by the: Catalogue. .B- and -early:A-type:stars até more concentrated.to 
the galactic plane than later classes; B-stars fainter thanithe 8th magni- 
tude are almost all:members of the general galactic system ; the brighter 
B-stafs arecin “the ‘Local System in»Caririaj\and show that: ‘the central 
plane-of ‘this is inclined: 10°—15° to the! galactic plane.: M-variables are 
four times! as numerous inthe | towards: the’ 
2232. The Parallazes A- Type B. ‘Lindblad. 
Ji 59. pp. 305-309, June, 1924:)-+Comparison of the Harvard 
and Mt; Wiison Classifications of A-+typeStarss~The difference between 
thé reduction ‘curves for deriving absolute:magnitude ‘used ‘by Adams.and 
Joy for A-type stars with sharp ’’ and “‘nebulous’”’’ spectral.lines respec- 
tively'seems to be due entirely to a systematic difference im ‘the Mt. Wilson 
these :two kinds:iof spectra.»' Within: the Harvard interval 
A0Q-3. the’ Mt. Wilson spectral type seems: to’) be!icorrelated with the 
exposure-ratio for the regions M3895-8907 and AA3907-3925, measured 
in. short objective-prism: spectra; -There are: strong indications that: the 
subdivisions. by Adams Joy of:the: A-typerin !their relation to the 
original: Harvard sequence, at least for the-Harvard interval A0-3, have 
the character of a. duméinosity. slassificatton—i.e. classification, dependent 
on the atmospheric density-gradient starin addition ‘to the surface 
temperature, This: ¢ircumstance helps to ‘explain the probably small 
range of luminosity: within each Mt; Wilsonisubdivision, ._Improvements 
in the of classifying! short laud: nafrow spectra of 
early type are AUTHOR. 
The of ‘the’ Polés* of 362 
Gregory. ‘RStron. Soc:; M:N. 84. April, 1924. 
The’ Pavallak ‘and the Orbital Motion of'€' Crt, 
arns; (Astron: | Pp: ‘May 12, 
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June 7, 1924.) Three optical effects of motion ate at present known 
_.astfonomical aberration} the Doppler effect; and:the Pizeauefféct.: The 
Fizeau ‘éffect ‘has| been investigated with! moving: transparent solid -sub- 
stances’ The formula is different from Fizéau’s;: but thei calculated and 
observed! values: of) the ‘interference fringes*are: in’ excellent agreement. 
The’ observed shift: the interference bands isvin :perfect ‘apreement:with 


of Dopple's effect: ets Dp 


Optical Resomince Reflection and Difision.. JE. Fermi:: 
Lincei ‘Atti 38. i. —pp.:90+93, Feb. '3, 4reatment.of 
Wood 's:resonance refléction and: diffusion {see Abstract: 


D. 


(Comptés*Rendus, 178. pp. 1696-1698, the 
theories: developed: ‘by: several authors ‘[see Abstracts 20 (1923) and 576 
(1924)] of the explanation of a number of:classical optical phenomena/by 


the utilisation ‘of: the relationships of quanta and relativistic mechanics, a 


line of mathematical reasoning is fits. 

The Lsotropic: Increase of the of th: an 
Field. Pauthenier. ‘(Comptes Réndus, 178. pp. 1899-1902; 
June 2;(1924.)+ Experiments were madé to determine the increase in 
refractive index of benzene and carbon: tetrachloride when submitted; to 
a uniform! electrostatic field. The results;obtaied by an interference 
method, show’ the éxisterice of electrostriction equivalent to a condensation 
of ‘the*liquid' in a‘ uniform:electric field’; (‘the efféectiis: tonhe 


2239. Mass Refraction of Ions and Molecules in ‘the Light of the Atom 
Structure, XK, FajansandG, Joos,..:(Zeits. £.. Physik, 23. 1~2. pp: h-46, 
1924,)r- series of) chemical, and physical characteristics, of inorgani¢ 
compounds can be coordinated when considered from the single point 
of view that when more complicated systems are formed from simpler 
elements the, of,.the latter..experience. a; c! or 

y simple case, of free; gaseous ions, coming 
together to form molecules or crystal lattices. There may be then a 
deformation of the anion by the field of the positive charge of the kation, 
and this deformation, shown by easily established optical changes, permits 


of the explanation of the behaviour of the salts formed in relation to their 
lattice distances, lattice energy, liquidity, solubility and capability of 
dissociation. At the basis of. the various speculations lies the hypo- 
thesis, derived from the classical theory, and developed already by Debye 
in his explanation of the van der Waal’s forces, that the mass refraction 
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(for. measure of the 06 
the electron, jenclosures..,. Starting. from,.the: proposition . Matin 
with: similar. structure \ of. the .electron ,enclosures. tons the 
same perfect.gas: type). and. of, variouscharge the fixity, of 

of: the, eleetrons: must decrease, with: falling, nucleus... charge, so 
the deformability must-increase, there could be: obtained. from the amass 
refraction of ithe; perfect .gases. and -of, the alkali-halogens in; solution 
individual values, of the:refraction for alkali and, halogen jions,,and:hence 
also ‘for many..other ions :in.solution. The values so. obtained agree toa 
-first-approximation with; those, found, by, J, Ae Wasastjerna, on the basis 


of the hypothesis that for the hydrogen ion of the watery solution,as. a 


electroncitee structure: the refraction has a,null value.’ Yet thisassnmption 
proves unfitted to serve-as, the starting-point of an. exact. valuation . of 
the.individual refractions of the ions,; With complex systems (solutions, 
solid salts, ‘complex ions, molecules) each deviation, from the, additive 
of the. Lorenz-Lorentz. refraction. would be explained. i in,.the 
sense of, a.deformation, of the electron enclosures,of the,components,,and 
with analogous structures the change of the refraction would be’ looked 
upon as a measure of the deformation, It thus occurs that kations 
of ‘perfect gas structare, and such ‘as have eighteen 
ernal electrons) act on the water in solution, as also ‘én the anions ‘in 
d salts, in thie’ sehse Of a’lesséning of the refraction: "The deformation 
ig $6 the ‘greater'the the deforming 
kation ; that is; the smaller an and'the more highly charged itis and the greater 
the deformability (tefftaction) of the anion; “The fact’ that on ‘the solu: 
of there often’ an’ incréasé ‘of the fefraction” is’ ‘explained 
this“ way, ‘that ‘the’ refraction of the watér® ‘through ‘kations’ is less 
décreased lari ‘that of the Many anions ‘in solid ‘salts. On' the’ basis of 
optical observations 4 othesis is that the hydrogen’ nucleus 
watery solution m 
of its refraction and deal fit of the complex ction H,O*. The observa- 
“brought forward by Prytz and Bleeckrodé that on ‘the passage’ from. 
to the fluid state the Lorenz-Lorentz ‘fefraction 
cases is markedly lessened is explained in the sense of Debye's thee 
the, yan der forces. as an indication, of the opposite 
of the electron, enclosures She molecules tie Le 


to. Colour wad} bes Dug teebigni 
(Indian tivation of 8, 23: 
dust, or other, suspend dissolved impurity is neces- 
sarypin order, crystals, the crystallisatior 
of solutions of potassium chlorate. aes of the refractive 
index of the crystals. for different were determined : 
N6500/A., 5000,°1-5395 4500; 1-544 4.4000) 15549. 
Spestro-photometric médsiirementé of the light reflected from the 
The. Colour. Part. ATL, We Shoulejkin,. i (Phys. 
Rev; 23. pp. 744-751, June, 1924.) observations, of he 
inner diffused up. from, Polar. seas were made, .using..9, special ne 
which enabled a,direct; comparison at various waye-lengths of the light 
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diffused vertically up from ‘With direct tight ‘front ‘the ‘gun and 
sky: ‘The curves obtained agree well ‘with’ the. formula detived-in the 
previous paper. “Measurements of the coefficient ‘of diffusion made’ with the 
Secchi‘ dish; by means of the author's theory, ‘agree with values of the 
coefficient a’ determined from laboratory data for the Indian Ocean’ (by 
Ratnanathan) ‘and for the pure water of the Sargass Sea’ (compared with 
for distilled ‘water according to data'given by “Martin), ‘Recent papers 
By Raman “and ‘by “Ramanathan, ‘who consider’ exclusively molecular 
scattering; are'discussed. “When the intensity of the diffused inner light 
is Stiiall, the'colour of the sea dependsielmost entirely upon light teflected 

‘Phe coefficient of of @ the bottom of 
Watiitele Bay‘varies with wave-length’ very closely in’ proportion to’ the 
reciprocal ofthe intensity of the ilhkimination at that depth’ ‘computed 
from’ spectrophotomeétric data! In the case of Mediterranean coral from 
depth of about 70-metres, good agreément was’alse found up to'0~59 p, 


“2242. of in Relation. to the the Particle 
B. Ray... (Indian Assoc. for Cultivation of Science, Proc. 8. 3, pp. Ati 
1923,)--The gradual. changes of colour of the light transmitted, through 
colloidal solutions with increase in the size of the particles, the colours 

metal glasses,” and the axial colours seen through droplets.of 
alcohol, etc., are, theoretically considered, a Iti is argued : that the intensity 
of the transmitted light i8 determined, by (1) the decrease in area, and 
consequently also. of the resultant effect of the. undisturbed, portion of 
the waye-front , and (2) the interference with this light of the light scat- 
tered, in..the direction. of the primary wave. by the particles lying in the 
waye-front ; and from, these considerations. a formula is obtained, involving 
the,amplitude and phase of the secondary waves, which is in agreement — 
with the.colour and the oscillatory, of the intensit 


i 2243. Séattering of Light by Smoky K. Sut.” (Indian 
for Cultivation of Science, Proc. 8. 4: pp.’ 271-275; '1923.)——From 
: experimental study of ‘the reélatiofiship between ‘the’ ratio of the 
incident and transmitted light and the weye- of 
are | tted light it is ‘conchided’ that the opacity of smoky" quartz 
is’ fot wholly due to scattering, but that there is some real absorption also. 
‘This | is. confirmed by a comparison of the ratios of the intensities of the 
‘scattered radiation from smoky quartz and a ‘and the 
re spective absorption coefficients. L. 


‘Optical Propanties: of. Tuebid ‘Media. ‘Weiler. 
Physik, 74. 4: pp. 347-361, June, 1924;)—-Golloidal solutions. of 
anastie in distilled water are shown to be turbid media in. the, sense of the 
Rayleigh (theory, and the laws established for the extinction of light. an 
atmospheric air are found to be valid for such emulsions also. Dember 
and ‘Vibe’s law, 3° giving’ the relation’ between! the » brightness of 
‘the’ sky, H, arid the distance, s, at which‘4 light' source just ceases to ‘be 
perceptible, is trué for other turbid tiedia ‘in so far as the’ Rayleigh condi- 
tions dre Satisfied; and’ a similar rélation ‘holds between brighttiess and 
the distance at which an object of given tone just beéomes indistinguish- 
able from its surroundings. If a real absorption comes in, or if the 
VOL, XXVII.—A.— 1924. 
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a. thin Jens a “system. of. two separated th in ‘fitst 

are ‘considered and shown t to aiféct the curvature tértns. 

general, the. distinctions, between the. new "and fhat 
an. inyerted i image to the object and a a stop surfac 
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perfect focal as measured longitudinally ‘at’ the ‘focal plane 
and as obta ned in the course of computa’ igre ve: AUTHOR. 


2247, A New Form Corneal Microscope ' Slit Lamp 

the alitérior portions ‘of the’ intériot of ‘the! living eye-a 

ure of —a specially mounted: microscope, monocular 

binocular, is used in with 86dalied’ slit lamp» Inthe 
as used at ‘present two’ ‘separately mounted 
and must bé adjusted independently. ’ This pape, which is the outcome 
‘of some experiments: made in the Department’ of Applied’ Optics: of ithe 
‘Northampton ‘Polytechnic “Institute; Rondon, *upon ‘the’ microscopic 
examination of the living eyé, describes ‘a combined? instrament ‘i in whith 
the adjustment ‘i is-common to both’ the? tnitroscope’ ard the thus 
reatly facilitatir ‘the observation.” to. 
2248. The Choice: of Wave-lengths: im Telesgopes. 

Wi Gifford’ (Optical Soc., Trans: 26. Disc., 127-129, 

correcting a combination of»twe glasses for chromatism, 

focal lengths for two: colours of the spectrum are. made equal. The, ont- 

‘standifig étror! for other’such colours:is ‘calledthe: secondary; spectrum. 

“This papér has been written for the purpose: of determining, the effect,on 

the secondary ‘spectrumof varying the two colours chosen... These effects, 


2249, The rnlerforence of, of Opti 
_E..Bratke, ,(Zeits. f. Physik, 28, 3-4, pp. 239-257, 
This is the second part ofa paper on s méthod. [Abstract 1144 
and tuestion is the meted 


* 
then, are nO longer tric 
2245... Cvenc 
berrations are fully 
aberrations are 
; 
‘4 
he Indicati 
Optics, from t scation 
Optical ‘Soc., Trans, 25, 3 4 
(Op - rans, 25, s 


‘ence phenomenon lying at the base of the 4s give! “With? this 
theory, are. carried of interference curves, and tter 
compa | ereby. full agreetnept is | 


to determine. erical and stem 


2251. Colours, of, Plt ‘Rao. “tind an Assoc, for 


Broc, .8,. PP 43-253, 1923, }—The inten 


mixed plate is studied 2 


of Achromatic ting determined. “The 
case of. dry films is shown by, quantitative 


2252... Objegtives, ‘with Examples oj 
Application. | {Zeits, Insteymentenk, 44. pp. 237-260, 
1924.)-~Fhe; pies investigation has. heen demanded. by the in creasi 
-etmployment, of total, reflecting prisms. telescopes for the p purpose 
aeduding their length; through the, zig-zag, path. of light in the prism, and 
‘fer: the complete and, efficient reversal of e.image. If such a prism 
inserted sbetween: objective and oculax, its. terminal. surfaces. 
sperpendicylar to the optic, axis,.otherwise astigmatic disturbance. ‘will 
of the installation, particularly apparent 
is: that the prism acts asa, thick plane paral 
-plate;and the focus,of, the object is displaced. thereby without the 
distance of the objective being altered, and the ‘varies for 
each colour. Harting’s work on the correction of this fault is mentioned. 
A\ferther drawbatkiis:'the unavoidable. loss of light,at each refracting 
‘sarfaée. . Pwo fitting Spherical surfaces. act as one.whena syitablexefracting 
‘used, andothis method is now:adopted: for combining: prism and 
objective, the iplane:end surfaces being replaced by suitable spherical ones. 
The two objéotiveenses cin thus~be ‘separated by the; prism, and $0, a 
is: obtained’ consisting.of two.,thin, lenses 
ver} thick ventratone. Investigation.is then. made of the curvatures 
which? surfaces: must: pdssessoin- order, that, the, focal 
“distance F and the distance of the focus from the rear prism vertical B 
hall act constant . for different colours. § 1 develops formule for 


“the passage of. diene through four ‘spherical Stitfaces” of finite distance 
bties of glass ; '§ 2 deals with ‘the’tay path in the prism 


ith thé limits of the field of Vision in the prism’ objective ; 
twe of: glass special tases ; 
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With Objectives! withOut’ tear len Dowith: 
Special tase $10 Applies ‘an capproximation «method -for 
Consideration "OF tHe lens} and! :aésembles: the formule: for 
onomiétrical paper is mathematical throughout, 


Grating Fringes. V. Ronchi.,:(Accad At 
.pp. -23+28, Jan; 13, 1924.)—Discussion of 

ex-téntrell gratings, whith:in the study.of optical: ‘surfaces. and-eystems 


Diffraction wo Close Lines’ wiair. 
of finite width is dealt with first are. 
rived fr ensity of the light at points geometric. 
shadow can These, calcu ations are out for various 
slit widths, and, the resul given in tables, For ‘harrow fines the 


the maxima and minima ot illumination are. shown. | “Above a certain 
oa no. sensible m maxima ie “The Case is then extended 
to; two. lines, ‘tables ag given, table’ showing the ‘absolute 
rnits of resolution of the lines. Broader,lines are resolved at less distances 
between, the, edges. Fina the app slication of the results tothe problemi 


ed? 
On” Bight Waves ata Great oom Reflecting 
-T ‘with ait’ ‘historical réswmé of the subject; 
rk Drude, “Nernst; Izarny | Cotton’ and>Selényi« [see 
‘beitig briefly metitianed. It'is now shown possible 
to uce and the formation of stationary light-wavesowhen 
of opposed directions of propagation have travelled | 
details are\wery: fully given. 


the means for theif séfution’ ate adequately found 
the interference refractor artangement could be eiiployed, this:possessing 
a hig h “sensitivity for’ measurements of length. ‘The proof:of'the existence 
stationary ligt Was ‘afforded ‘by Various means, scattering. 
ultratnictoscpic’ particles” and ‘chemical ' photographic. effectom:a 

i colli film. ‘The Same ‘light’veotor was:found) for.the.. 
im effectsin’ both phenomena.’ The effects of stationary waves 
sim ftiebas with ordinary interference phenomena were rendered visible. 
together, Analogous to the known experiments of Wiener on the vibra-... 
directi n of polar. light, the light’ ‘Movement was investigated 
eans of thin’ scattering layers, whith produce two perpendicular . 
li ght* “Full was found>with the: 

The: by’ Rotation: of the. Plane of Pola ‘sation 
Quarts: Plate Ground Perpendicular to:the A xis,, (Zeits, 
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manuals dealing with. erystallography..and physics that an 
explanation is:given for ;colours which (are. not present..when, a. quartz 
plate;‘iground: perpendicular ‘to the,,axis,,is placed between.two., icols, 
while’ the colours which actually arise,are practically. unmentioned.., The 
present paper seeks to remedy this defect, and supplies such a detailed 
examination of the problem, illustrated with eleven + yes The paper 
Zeits. 25. pp. 283-238, ay 1924.)2Procopiu ‘has shown ‘that! if: a 
suspension be interposed between, crossed Nicols a brig of 
field. of view is noticed which is ingapable of complete extinction by 
rotation of the analyser, “This indicates partiat depolarisation of 
light, and a. method is described by, which the degree’ of depolarisation 
can be measured, The results, of experiments ‘with crystalline and non- 
crystalline suspensions show, that double refraction must be an impo 3 
factor. in the explanation of depolarisation.’ If sin? @ ‘is ‘the fractional 
intensity of ordinary light in the transmittéd beam, a is found ‘to be 


proportional to, the concentration for a given suspension : and proportional : 


to, the. thickness of the layer for a given concentration. “With ‘increasing 
size of particles.a diminishes. When the, liquid’ ‘and thé particles have 
relative refractive indices which encourage t ‘total reflection at the’ individual 
particles ais reduced. The wave-length of the incidént light also 
phenomenon. 

« ‘The, Suspetisions examined by. Procopiu are: investigated, and figures 
‘also given’ for a number, of, new substances,, including gelatine and 
celluloid under different conditions, and vanadium pentoxide solution, of 
various concentrations, In. the; latter,.case. the. degree of depolarisation 

is: found ‘to increase with the most so when 


Zeits. '26.\pp. 288-239, May 15,.1924,), [Notes on the. work of O, ‘Grol, 
see preceding ‘Abstract],—The law, .a.-thickness, found, by. Groll, is not 
what simple theory ‘would lead one to expect. Experiments undertaken 
by Seip'specially to test this point,show that the theory is nearly followed 
for weak:concentrations, but as the concentration. i increases the law ‘more 
nearly approaches that found by Groll,,,.This can be, explained if account 
be'taken in ‘the'theory of the increased depolarisation that. takes place 
with increasing concentration. These considerations seem to contradict 
the view that a!varies-as the number of particles met, and one would not 
expect the'relation a « concentration to be true either, F urther experi- 


tions.’ GAS. 


ix “2259, the of A cid. 
Lowry and P..C. Austin... (Comptes Rendus, 178. pp. 1902-1904, 
Juneé:2, 1924)—-The anomalous rotatory dispersion of tartaric acid was 


atttibuted by Arndtsen in 1858 to the superposition of the opposite normal 3 


rotation of two forms of the acid, which have recently been described by 

Longchambon [Abstract 1441 °(1924)}as°a and tartaric acid..=Long- 

chambon’s ‘View that the levorotatory a :form of the acid: is identical 
VOL, XXVII.—A.— 1924. 
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with that! wHich: the giver normal lesvorbtation) 
‘is accepted’; wever, urged thdt dilution with’ a large::excess af 
water does ‘give the pure f-acid;' but'a*dextrorotatory equilibrinm- 
‘mixture’ of acids. This opinions based on 'the fact that the 
‘anomialiés ate not’ fetnoved by dilution; althoughthey disappéar completely 
in'presente’ot boric‘acid of when’ the: is ‘converted into tartar-emetic, 
"2260: Photogvaphy in Science’ T. Baker: 
Soc. Arts) 79, pp 400604" Dist 604.508): Jane 13; W924. 
of the Decrease’ of Func 
Conce te Ren dus, 178. 197 
une. the solution examination in a deep vessel, 
F excitin light falls “normally” upon the surface. The fluorescent 
sen through a screen which 1 1S ‘opaque to the exciting beain,so 
as to avoid | varasitic, effects. “The relative intensities of the incident and 
fluorescent light are measured for different concentrations. The cdncen- 
ons yielc um ratio ven for seven typical ma 
“is the foncetog power : for. a given. concentration, c and Fo is the limit 
OM which. the fluorescing power as tends to zero. Consider 
a. thin, Jayer of solution, the total fluorescence will 


finally, F This exponential law welll entitled by the 
hich wide range of concentrations... Bote D. 
2262. of Didymium in Glass. N. C. 
(indian: Assoc: \for| Cultivation of Science,) Proc. 217-219; sk923.) 
—-When white ‘light traverses didymium glass at ordinary temperatures, 
the track exhibits: bright red flourescence resolved’ by :the: spectroscope 
into four bands of wave-lengths 475+504, 548-560, 588~-612 and. 622-645 pp. 
of Fluorescence Dyestuffs, and 
‘Pringsheim (Zeits. f. Physik, 24: pp! 24-36, 1924.)—Method of 
measurement of the degree of polarisation of a beam of light by means:of 
a compensating pile of glass plates. Examination of the fluorescent light 
from glycerine’solutions of dye-stuffs under the incidence'of plane pdldrised 
light ; the degree of polarisation depends greatly on thé condentrations When 
fhe polarisation is strong, the correction for multiple reflection increases 
rapidly with the degrée’ of polarisation#:' In viscous solutions the degree 
of polarisatién is practically zero for concentrated solutions, and approaches 
a ‘constant ‘valiie ‘as’ the>coricéntration ‘diminishes; which constant value 
depends upon. the’ viscosity. In anhydrous *glycerine’45 per cent. of the 
light polarised’; in aqueous Solutions at‘low temperatures, though 
the viscosity’ may bé'much greater, theré are no such high figures observed. 
‘The depolarisation at high concentrations’ may be traced; not to re-absorp- 
tion by the solution (as in resonance-radiation of gases), hire’ to disturbances 
VOL. XXvi1.—a.—1924. BROT 
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Optical Properties. of Fluorescent Rhodamim; Roriteky, 
(Frank: Ansty} 197. pp: 627-539, absorption, coefficient 
of rhodamin B:sohrtions as' a function: of thiekness and, concentration, was 
investigated, spectrophotometer, deing , used,,.; The 
finoréscence upon previous exposure, to-heat, and Jight..was 
alsovexamined and ithe metallic reflection, of(a, film pf.rhedamin. as-a-func- 
tién! of Fwave-length was investigated, It was found that the, value. of 
the coefficient of absorption for any oie is the same, Heys the 
source, obeys Lambert's Jaw, Within the. ag 
its’ there was ect tween concentratt on 
in in concent ers 


sed, ift-of the. fluorescent intensity from’ 573) 


3., i. pp. 13, "1024. ults 


| e light 


n any enon of luminous A, 
‘2266. “of the Ri Fabre! 
(Comptes Rendus, 178. pp. 2181-2183, June 23, 19%) 


The! Radiation’ front | its: Praotital:Detets 
talsreshltssshow that>thecfadiation: from) icertain! gaseous 
badiés approkimatély increases ‘with’ the temperature: in iaccordance withi 
radiation’ from gaseous bodies. With the help of known méasurements 
of the absorption spectra and the total absorption of carbon dioxide and 
water:vapour; formule,are deduced for,absorption. From. these approxi- 
mate foriule are derived forthe calculation of: the radiation from;gaseous 
containing carbon. dignide 4 i0 G. Be 
George ant Bayle. | (Comptes. Rendusy 178.ipp.. 1895-1897, June 2i 
bodies: shew.considerable fluorescence 
exposed: ‘to -the! ultra-violet radiation amercury;.arc, order, to 
define: the fluorescent radiation: completelyit is necessary to:givefoneach 
substance) a: measute of) the: intensity ofthe Jight: emitted. under.given 
canditions.of excitation:and to.define the eglour-of.this light. Theaythons 
propose , to: define: the observed ‘fluorescence by: drawing:.a; curye,of the 
distribution: .of: intensity: in, normak. Jight,.of the, sun 
being-taken: as.a:standerd); and: the. intensities-being referred to. 
tion: whieh they sproduce:im human eyes cc Ries) not yd 
Dhe fluorescent is studied with'the aid 
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sity,of the'd of white 

by line-parallel to the 

of A...-Thus curve (1) gives at each point of; the, 

hwmanjeye as a function of.A, and bys tion, of ,cach; 

with that of curve curve is 

the.xequired curve is evidently 

ack |  Wentzel, 

1 previous wey Abst va 

 conginded. mp amd ust, 
existed,: be. different, fromthe; 

_ terms belonged to the same series, GOR A, 

STOMP, W 5 ob 
groups pp’. ng 
Various idata,.can AN) ele 


gesetae dey Linienspebiren,, Betlin,, 1922, BR» 
both valency-electrons in the 4, orbit ;, and one of del Cam mt 

lines (A. 6500.4) Ap “ote. 
¥ 


hen, it ig, 
with, sufficient accuracy, forall, temperatures and waverlengths. which. ; 
to, be considened,-then: the connection:hetween the amountof light 


outwards; from.it,per, anit, surface (in Hefmer, the one hand, 
the.,total energy, (in watts) on. the other: J perature, Can, 


of the Juminous Once these, ponnections ate: 
under determined, conditions fegi then 
undex definite, arrangements,can be: made.use temperature 
inj which are measured,at.the same,time their-light powercands 
The manifold applicability. of this simple method af.temperatured 
tion, has, led many investigations based upon it, and; the: -authors, 
paper deal with the material wolfram, and. have investigated the connec-. 
tidnobekwidertH (vit), (sain) 2): W/TAG, anid black! and. trae! teftifieta- 
tohnection! bétweeii? these) 
exhili ted;in the-red and:igredn ‘region! ofthe! spectrum © The! cbnnectian! 
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by ‘Fésythe in: 1028! is with: the Values: 
obtditied by’ Worthing and Hyde. “Cutves’are’ given in’ diagram which’ 
show the rélation ‘Between! hia the: ‘temperatire ‘fora with’ 


wolirani wire with latge'¢tystals. ovine "he 


“The Origin of the Fivst and’ Positive Growps of the Band 
Nitrogen. M. Duffieux.”’ (Comptes Rendus/ pp. ' 
e 10, 1924.)—It had been anit previously [Abstract 1176 
‘the’ first ‘positive group éinitted by the molecule art ‘the 
positive group by the atom: This’ result’is' in’ accbrd ‘with the 
and Strutt [see Abstract 1339 (1911)]. order to Confirm 
NO NO, ‘atomic nitrogen is obtainéd iff an electric’ diséhargé through” 
pe rum ‘beitig examined ‘as the gas flowed down 
the -emittéd® by the gas ‘and the ot 
first ahd second positive gréups are, in’ Both cases; perfectly in adcord’ 
with their supposed origin in the molecule and’atom of nitrogen respectively. 
The dissociation of the’ 6xidés' at their’ éntty producing atomic nitrogen, 
the spectrum of this dissociating gas only contains atomi¢*bands‘to the 
usion of those belonging to molecules: The latter appear on ‘the 
recombination ‘of atoms. The case of ititrogen' peroxide! whose’ 
dissdciation is atcomipanied by an intensé atomic emission; appears to 
: show that the breaking up of the molecule and the’ retin’ ‘of the atom © 
its ‘atomic’ ‘equilibrium as an isdlated unit; are in this’ case the’ effective 
causé of thie ettission of the second pobitive group. 


ving less energy change ‘than’ 10-4 volts, which should’ be emitted - 
line by litte as ‘the’ impacting energy ‘is incredsed'so a9‘to' be ‘sufficient to” 
take the electrons to the proper orbits:’ “The ‘failure’ to Obsétve these lines | 
is how shown to be due to the effect of space charge in-lowering the‘energy 
of the impacting electrons except ‘at’ the immediate surface of the andde,’ 
atid” by ‘foéussing light from the surface'of the ‘anode ‘to the slit’of a | 
quartz spectrograph, spectrograms have been secured showing the develop” 
meiit of the: spectrum of mercury inf’ the ‘stages’ predicted by the ‘theory 
afd at approximately the theoretical voltages. At 7 volts only 1S 
appears ‘at 8-4 volts four new lines due’ to electrons ‘réturfing from the’ 
= as levels, at'8- volts eight new lines due to electrons returning from” 
levels; at 9-9 volts sixteen more lities, etc. /'in-full’ 
92273. New Spectra. Emitted Neuthal Morand: 
‘Rendus, 178. pp.: 1897-1899, June 2, 1924.)+-To the previously ' 
determined. lines of :the’ spectrum: of: neutral lithium {see 
VOL. XXVIL—A.— 1924. 
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inizst Be 4244, 4187,'4066; 4053, 3841, 3818; 3756; 
2668 2808, 2525. ‘The lines 5488, 4244, 3841, 3662 form a séfies#iti’ noon 
the difference of the wave numbers of consecutive terms is nearly equal 
td*that’ whith exists’ between the terms diffuse’ series ‘of ‘the“arc 
lithtum‘'/The Constant R/hds the Satie! Valtic, ‘but? 
“Phe forniula (26° ‘Tepreseriting’ the two series, differ in 
Walden ‘Op: Tf the series 2p mis | 4614; 
3758 aré the’ sétond,’ third arid fourth’liries) 
author considers that “these "additional ‘results are 
with his that two forms 6f lithiwm (para- and 
Slightly diffetefit one. The ‘levels of 6rtho-lithium corre: 
spond to smaller energies than the levels of pata4ithium, ard it is sipposed 
that the two circulating electrons are nearer together in para-lithium 
(where théy éxist°iti ‘two’ ofie-quantum orbits)}"an@ farther apart 
in Ortho-Hthiunt Orbit being orbit*and the other a 
m Otbit).” ‘Tt is thought that the two K electrons in atoms of 
higher atomiie weights’ wil? show similar vatiations,' and it may be 
possible to explain ‘certain’ K lines ‘observed’ ‘in the'K-ray Spettra of heavy 
2274p Streectrive of the: Second Positive Band Mecke. 
and’P; Lindaui (Phys: Zeits. 25. pp..277+278; Janel; 1924:)—In each of 
nine batids*out' ofa total of forty-four 200-250 lines» have been measured 
by Lindau and:the'results' analysed ‘by the authors:': Each’ band is com- 
posed of/two sets of three branches, called P,, Ps, Pg and R,, Ro, Rg 
respectively. The R, and P, branches are doublets; where these are 
not resolved; they fade off on'the side of the:component of least intensity. 
The Rg did Py»terms are’ simple, and eack! alternate line is displaced. 


Used, where This leads’ Consistent scheme for all 
«2278.  Pole-effects in: the: Lines: of ‘the 
Zine.and Calétum. oR. Harris. | (Astfophys, J..59 pp. 261+273, June; 
coricave grating with Rowland mounting was employed,’ 
and the photographs were ‘made in the second-order spectrum, where:the. 
dispersion was’ 1+32 | per is 
accompanied by detailed diagrams:-9/ 
of of shift were found to:be 
proportional ‘to: a- power of thé frequency.» The» pole-effect: differed: ‘in 
the ‘two:sources, ‘being and greater 
at the negative pole in‘calcium chloride. ein SH 
on Pole-effect imZinc Lines from Zinc, Chloride.—: 
A difference.in ‘the :pole-effect in the zine lines due to’ different sources, 
zinc and ‘zine chloride; similar to the diffetence for the metal:arid salt of 
calcium; was found. -The pole-effect. at:the ‘positive pole of the brass: 
source changed gteatlywith: changes :in the current: The shifts due to 
pole-effect and pressure were:similar. Shifts:of the seriéy lines ‘were found, 
VOL, XXVII.—a.— 1924. or 
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ryzelso with the frequency: Tales of the pole-effects forthe zine, 
Emission .Spectrum...of Organic, Compounds, 
McVicker, J ..K..Marsh and Ay W. Stewart... (Am,,Chem. So¢,,,.J, 
1924. ing to the disruptive effect of the ordinary, 
spark:dischange. upon, the, vapours. of organic compounds, it has.hitherto; 
_ been impossible to obtain characteristic emission spectra, from. the majority, 
of carbon, derivatives); for asa rule only-the spectra,iat carbon, its oxides, 
or-eyanogen. are observed, which result from, the. of the, 
compound: nader.examination. The authors. {see Abstract: 1882 .(1923)},, 
however, showed:;that, it is. possible ;to obtain. well-marked. 
emission spectra by the use.of a. 
sxemination, has, been. made, of, the, Teslacluminescence 
a, number of organic compounds, belonging: to variqus,classes, 
been, shown that, while;each compound yaelds,its own characteristic, spec;; 
trum, the; members of a. given.class show,a; general: zesemblance.in,the; 


spectraiwhich they.emit. It has been found that; slight, 
ture make their influence felt in the Tesla-luminescence spec A 


of some heterocyclic compounds indicates that while furfurole, io 
pytrolé afid pyridine’ émit. no characteristic, spectia of their. owt; Sthe 
pyridine very marked;infinence, wheti\it is fused! with a: 
‘benzene «ring; as in \quindline ; the reductidn-of: the pyzidine: structure: 
18027. The. Stork ‘and. Helium 
38 J. Foster. (Phys, Rev. 23:,pp- 667-684; June, 1924. 
improved by using»a: to. minimise: 
pitting. A three-prism glass spectrogra der epitoarens and a Hilger quartz spectro- 
graph E, were used. Enlargements OF for H, and for 
six He lines are given.’ (1)' Hydrogen’ ‘Lines.—At fields 
3 kv.fem,,the red. side of each line is more diffuse than. the violet. ft 
in agreement with Kramers’ theory of the connection between the S 
effect components and the fine structure components. For fields above 
5kv.fem\ ‘ten p Components of H;\are.symmettically arranged,’ the watios 
of AA t6 field'coming out + (6-230, 0+ 0-026) A flew. 
Changes ‘in the relative intensities of; components:of: H,) anid) of ‘H, (with’ 
increasing fieldrare noted, and the observeti«relative intensities of H, are: 
found to‘agreé fairly well with Kramers’théoretieal predictions: .(2):Rar 
helium Lines—Measurements at .given : for: the: 
groupsiniear the D: lines 4388, 4144, 4009,-and near A3614, including some 
new: ¢omporientsy’ The number of linesinseath group incredses. with ‘the: 
order: Combination series of the typé 28, mQ So Pi; 
6, 6 .) are suggested:which include these lines and) 
also the components of Stark’s ‘‘diffiise: principal’ which: 
fit-irito the)scheme: proposed by Tschulanewsky The variable: béhaViour 
of tines ‘A&388)in: low :fields: is noted; iand: observations: are given: for. 
the w rule:the! Stark effect! pattern is,bonstant!for the: 
members ‘varies with-the: sefiés. {Many : 
vanish) with increasing field. Ortho-helium: 
given for growps'A3620 anid A3705 and observations for A4026.:: 
VOL. XXvII.—a.—1924, AV 
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PPs jaaly, 1924;)--rUsing the general: radiation from actungsten -tatget; 


dispensed, by reflection from crystal, thetetal mass absorption in fourteen 
Pt} Aw? Phoand:oBi)- owas. determined|:fon ‘various: wave-lengths: from 
02204; bythe ordinary The Ky ant 
Kp tadiation-from, arMo:target usednto give values:for wavelengths 
and Very, good agreement was: found: with: the: results: 
of, and. Duane:; wherever ‘these 
elements from (€(6).to | W(74), the sesults:are within |a few: 
per, centiciby:the formula: = 92 ofp; Where 
forthe K:absorptionand 00(¢10) nS for:the 
and the seattering: coefficient ofp is assumed toincrease,with:N from 
for, Al to.0-SQifor W also! with=the wave-length: -The 
jump they fluorescent absorption: coefficient t/p from:L. 
toi Ki. absorption.is:the ratio of Cy to atomic absorption 
74 = (Brage-Owens law): the! 
Pt, Au, Pb:anéd Bi:the values of Cx get: progressively lower 
and ithose of Cy, increasingly higher to 1-12(10)7%):the: ratio,or jump 
decreasing to 4-1 for Bi. Autson. 
24. July) 1924)—Both the absorp- 
tion andiemission-spéctra. were photographed si the: ame 
plate, using @ special float-operated ‘mechanism 'to:turn the crystal’ very: 
faint lines between’ By and absorption 
wavelengths were foand tobe: LiAy, 1% Aly Ag, 
The emission’ waveilengthe of 28: Lcemission 
lines are given, ‘incladitig’ four ‘new lines (12482); 
60748): 0609); and of thé line(0- 18526);;which isthe 
line-foand Broglie: Compavison with the Bohr Theory.—The agree-_ 
ment-of emission frequencies computed: fromtheénergy levels: with 
the/mieasured wave-lengths is better than! 1/20 conti “except for Bis 
tions between energy ‘levels which are ‘not predicted by 
principle, and lines Bg and not 
2280i Theodsstimation Radium and ‘Radiothoriuni: in 
From >the-: ‘Reichsanstalt/J—The ‘method :'employed,; 
whith cakes advantage ofithe difféfeit coefficients ‘of: absorpticit of thé. 
tays of: these; ¢lements:when sent through. lead filter;:has! beet used, 
yiHahn, who employed filters: up: thick: ‘the author chas. 
improvedythes expeximental -conditions« by:iemploying: 4: series imuch, 
thickex filters: and sensitive: méasuring: device; with which: the. 
through: :theni canobe: measured. A series: ofifour. 
concentric, lead cylinders» was: made: ase common which 
the Yadib-active total ‘thitknessof 
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lead The ionisation chamber was oylindtical 
vessel stirroutiding ‘thé Jead “cylindérs, and “hada ring-shaped electrod’ 
of sheet: iron ‘concentric with the walls ‘of the’ chamber) Curves were 
obtdined ‘for:a‘number of different preparations; showing' the radium 
equivalent; Aj ‘as a-function of the filter thickness; by measuring foreach 
thickness the’ velocity of fall of the gold-leaf of the eléctroscope, first for 
the prépatdtion ‘and’ then for a normal radium prépatatidn, ‘the northal 
value” of: which ‘through 0:5 cm. ‘of lead as°tnity! -Carves 
ate given ‘for pure ‘radium, pure tadiothoriam; old mesothotium® prepara~ 
tiohs ‘containing «radium; in which & considerable ‘amount of RaTh has 
formed “fresh mesothorium ‘preparations separated from) the'old prepara- 
tions; and«containing a great deal of one containing very 
little;radium finally a curve is deduced for purée mesothoriurti from the 
above, ‘und dndther tor ‘a mixture :of the three for 
three different thicknesses the radium. equivalent is unity, but which 
rises’*above the: pure radium line, drops: below it, ‘and'then again tises 
above'it‘as the thickness goes on increasing: curve foreach of-the 
pure substances ‘isso ‘distinctive that, with’ very few exceptions, it is 
possible’ from: the form of-curve of a te deduce the proportions: 
2281. The Number of a-Particles ‘Ejected by Radium. V. F. Hess 
ont Ry Wy, Lawson.. (Zeits. f. Physik,..24.. pp...402-416,7 9924. 
Phil. Mag. 48: pp. 200-207, July, 1924,)—The authors criticise the results: 
of Geiger ,and). Werner, [Abstract -1203-(1924)],, and -conclude :that the 
larger: number, obtained by the present, authors in: 1918,is more: reliable. 
It-is) probable, that.the platinum of the cone-shaped; emanation. container 
employed Geiger and, Werner, which was, heated) during the filling. 
process;,occluded emanation when it cooled; and:so reduced. the number 
of scintilations:observed. A discrepancy of\:10;% could easily ‘he pro- 
duced inthis way.) Geiger and Werner were not justified in assuming 
that,the. phosphorescent screen was. almost, perfectly efficient in recording 
the ,a-particles,;..the mixture of oil,with the zine sulphide, particles for 
forming the screen, very possibly diminishes the efficiency of:the-latter 
substance. Lhe. method. of arriving at the.true number of scintillations 
from, the observations of three observers is also -criticised.., Replying 
to.a, remark of, Geiger and Werner, the authors call, attention.to the fact. 
that their own final.result is not deduced from,the photographicregistration, 
asGeiger and Werner assume, but from numerous subjective counts;| 
in which the mean value of the electrometer deflection was ten divisions, 
and that no disturbances greater; than:;0:4sjdivisions were observed ; 
these were due to vibrations caused by passing carts, etc. A calculation 
of the: number of a-particles per gramme of radium:per second fromthe 
amount..of ‘produced by ‘radium gives\Z 
pared!:with Geiger and-- Werner,” :Z.='3-4'x 4019) arid“ the: iawthors, 
Z 3-72 a difference of between:values:1 and of 
only: between 1 and 3. Geiger: and Werner: conélude: that in: the 
disintegration:\of radium, besides the kinetic ‘the a+particle 
and ‘of the-recoil: atom; additional energy is ‘liberatedas: a result of: the 
rearrangement taking place:in the nucleus: Reasons are: given for con- 
cluding: that, while this: may account for:the!difference:in the first and 
third values for Z; it is improbable that it ‘cam account ‘for the! very:much 
larger difference’ betweén’ the first and A? 
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2282. Secondary Radiation Due to y-Rays. D. Skobelzyn.  (Zeits. 
£. Physik, 24. 5-6. pp. 393-399, 1924.)—Observations have been made, 
_ visually and photographically, of the electron ‘paths produced in a Wilson 
cloud chamber by the passage of a beam of y-rays from radium. The 
paths were several cm. long;,and the corresponding velocity is faresmaller 
than’ that;to ibe expectéd fromthe Hinstéincseqtiation for a, photoelectric 
veffect of the! y-rays'on the electrons:; directions iof. the electrons: did 
‘not, in gene¢ral, agree with! the directions of the y-rays;.but were: often 
nearly» perpendicular to: them; «Wilson: observed some very short.tracks 
using hard. X-rays (sphere: tracks" and)‘ fish :tracks’’),; but it. was 
not possible: to:decide as.to their direction’ with respect to the’ X-rays 
-producing’ them both /phenomena: are-explainable asthe. result. of) the 
recoil: of: the electron; due to the scatteritig. of:an energy.quantum.; .As 
far-as Wilson's observations go it is: possible to-assume that the scattering 
takes place in the form: ofa spherical; wave-;:butithe observations with 
‘the: y-tays\: which thave: a much higher energy quantum, than Wilson’s 
‘&-tays, and which give the electrons much higher velocities, so that 
they produce much longer tracks, contradict this assumption, and appear 
The! ays Emitted: per Second from” Radium Bond 
A ALF, Kovarik. .“(Phys/Rev. 23: pp. 559574, 
May, 192#)—The '»-rays’ struck ‘the metal window front’ Geiger 
-countifig chaiitber, atid produced B-ray emissions.’ It‘was assumed ‘that 


sual 


each y-ray quantum’ ‘caused’ the emission’ simultaneously of 


‘P-particlés, atid’ these simultaneous’ emissions ‘were’ counted, using an 
automatie: ‘Fegisteting device! Differént’ thitktiesses of different’ metals 
‘were used for the¢ounter ‘front, ‘arid’ the eoefficient of ‘absorption ‘of the 
inthe metal was found ‘by determining’ the ‘thickness ‘of front 
which’ gave’ the number ‘of counts, ‘by means of ‘att equation 
‘derived in‘ thé Otigitial paper. Correctiéns for scattered rays, for 
the ‘wails of the chamber; determined ‘experimentally ; 
thé ‘coefficient ‘of absorption ‘of* the’ yrays: Was @etermined: from 
‘correctéd ‘counts, ‘with ‘different thicknéssés “of absorbing! metal’ placed 
‘near thé source; between it and the counting éham ber: The‘total number 
‘of emissi6ns’ whith’ would have’ been’ produced) if all the y-rays' from 
‘RaB and 'RdC had’ been absorbed in determined for! Al, 
Cu; Pt and Pb; ‘and’ was found the'same for all; with’a'mean variation 
“Of ‘being’ 1010" per gramme of’ radium: in°equilibrium 
“with its ‘disintépgration products: “This is-équal,’ within the limits’ of 
-experiméntal efror, ‘to twice 3-57 ‘which is the number’ of:atoms 
of each of the tw6’élements disintegratifig per second ; and it is deduced 
from this’ that ‘each radio-active ‘transformation results in the emission 
“Of a ‘entity; which sooner or later’ produces a’ B-ray emission’ from 
a single atom!” With the hard prays, capable of penetrating 1+55:em. 
-of lead; the “‘fhumber’ of counts were ‘76 %- of the total with ‘all«the 
y-rays} ionisation experiments pave’ about 73 %; the smaller figure 
being due to the smaller ionising power of the fast B-rays ; the 
result’ with. the first method is regarded as the more’ significant. “The 
original paper ‘contains a. full ‘treatment tof the 
“VOL. /XXVII.—-A,— 1924. An 
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-Réflecting Bodies) Physik, 
methodbis afforded for the: measurementiof the reflecting power 

high “‘temperatares, on: thesbasisof(the results obtained with 
-éhromium ‘oxide the range: of an earliér used! method: is extended! ‘An 
glowing ‘or incandescent surface, e.gothe anode’of a tungsten 
atc, is plate whitendd> with! a covering: of 
oxides: The surface intensity: of: illumination ‘of. the: ‘plate 
the pomt where ‘the image is found is measured ‘by! the determifiation 
stemperature with Holborn-Kurlbaum pyrometer. 
‘De anagnesiany oxide: covered /plateis (then removed, a plate; of ‘the 


2285. :The D a7 of High Temperatures, Henning,. .(Zeits. 


_Elektrachem. 30. pp. 309-318, July, 1924. Paper read before Deut. 
Bunsen. Gesell., Géttingen, June, 1924.)—The paper describes a new 
\fermn of eptical pyrometer designed for the measurement_of high tempera- 
turesby means of radiation. . For aon- ‘black ‘body radiation the method 
)measures..a “‘:pseudo- temperature,” which defined asthe tem- 
»peraturewhich..a; blackbody would, haye, if,all),its obseryed radiation 
showed, the same sum, total; as.the non-black, body .radia- 
itpis the temperature at which-a black body; would possess, 
-$ame; total..radiation, same, maximum .energy., for, a; definite .wave- 
dength;:.the-same yintensity.of the same 
imtensity,of zadiation: for, a definite wave-length. The relation between 
‘pseudo-temperature and, the actual, temperature.is deduced, and 
“thei expression. given for. the same... , The chief characteristic of, pyro- 
-métenie:that-an image.of the, source to.be measured, magnified five. 
the filament.of the; standard,lamp. ;,These are both, a 
imagnified-4: 5,times-by means of an,eye-piece lens, ; so that the source.is 
“magnified! times,:, A. ‘colour screem (red) was, placed. in front of the 
eyerpieoe;-.. Thus extremely, fine incandescent filaments or, small. holes,in 
tadianti bedies,can -be-measured, and these have.been,used.of the order 
of 0+2: mme in diameter, The, special, characteristics of the pyrometer 
arésdiseussed; and)its: use for the determination, of the melting-point of 
tungsten is :giveni,, The, value .so found was, 3370° 50°C. 
methodswas'also used for the, measurement: of transparent 
radiant bodies.; The: question..of colour temperatures, is discussed and 
the. -various:equations connected, thereto are deduced... The standardisa- 
tion ofthe instrunient is,deseribed and the, temperature, of the, melting- 
point of platinum-determined,, The;-paper,; sconcludes: with,.a note.on 
edlour;temperature and its application to astrophysics,., Star temperatures 


2286. “The. ‘Determination. of. the 2 Conductivity. for. Heai. of echnical 
Materials O,, Tesche..,(Zeits. techn. Physik, 6. 6, 
The method used is illustrated diagrammatically a daptati 
- of that proposed by Christiansen (Wied. Ann. 14. p. 3, ies. ve 
VOL, XXVII.—a.— 1924. 
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diameter emp and thickness'0- 8 cm: are laid 
mi each other ‘separated ‘by small; flat ‘The ap 
dowble one, and spiral ‘heating coil is: inserted: between the 
‘layers and carefully insulated. The two spaces between the other:coppér 
Plates are filled with a substance of known conductivity and hat a ogi 
der” est Yespectively. The’ tem t det 
Copper ‘plates? lowest ‘plate is’ thain- 
by special thertidstat’ arrangement; ‘and: the 
“at ‘Constant Gisctiésion the’ formula employed aiid 
Bt given anid the results embodied ‘in ‘a table 
the Conductivity for Pelatine celluloid, graphite,” ete. 
Water Was tided thé Substatice 6f 


A. H. Davis. (Phil. Mag. 47. pp. 1057-1092, June, 1924.)—The author 
Joss. per, unit length of;the. wire, Pes, ee 
vin specific heat,of,the fluid. per unit volume. add to 
== diameter; of. the (eT ay en obnin 


“effect of” fe. Hey was’ ‘experimentally’ inves 
containéd it an atihular circular ‘trough’ 242'cm: ih cifcumference. 
thade*of ‘thé temperature of fhe wiré of ‘electric 
to’ maintaifi erenc between 
the ‘Ben étal” body ‘of the li ‘Wires of specially’ pure 
The used ‘were “distilled “water! “paraffin ‘and’ tranis- 
ich the most ‘viscous resembit “Olive at ‘15° 
that’ the ‘above formula: Was’ Satis 
nd the func on u be repre 
following form was be 


owhere:'R represents the Gresidisal! tactots-referted: ‘to. An estimate was 
made of the velocity of the naturalconveetion; current set,up,.by,the 


heated) wire,:: losges obtained 


‘Rice. <{Indust! ‘and Eng. Chen. 16. PP: 460-407, ‘May, 
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companion paper;referred to in Abstract,890 (1924), In the, present 
‘paper: the writer develops'a more general ‘expression, for. the, effective 
film: thickness, — paper. is unsui 

_ W289. Thermal .Diffusivity and, Conductivity of Some. Soil, Materials. 
L..R. Ingersoll and O. A.. ‘Koepp.... (Phys. Rey. 24.. pp July, 
diffusivities. of certain soil materials, sand, 
calcareous earth and. packed snow have. determined by,a m 


‘chilled. The. material was packed. in a narrow, sheet gopper box. having 
broad faces, with a resistance thermometer inthe centre.. After.standing 
at,room. -temperature for two days it was placed in stirred ice-water and 
the stime required for, the, temperature. to. fall half-way,to zero noted. 
This allowed direct calculation of the diffusivity, and muon a knowledge 


of the Specific Heat Cu of ‘Differential 
Method. Part II. M. Trautz and K. Hebbel. (Ann. d. Physik, 
14, 4. pp. 285-324, June, 1924.)—The method was employed two years 
ago by Trautz and Grosskinsky [Abstract 706’ (1923)}, and their results 
‘were ‘so proiising that the construction af better apparatus which would 
allow the question of the accuracy and definiteriess ‘of the results to be 
settled seemed desirable. The greatest source’ of’ efror ‘in’ all ‘previous 
measurements of the ‘Specific heat of! gases arose from the uncertainty 
_of the magnitude of the quantity of heat given to’ the enclostire compared 
with the heat capacity of the gas. In any new method ‘this heat exchange 
‘must be made as small as possible. This can be achievéd by making 
_the gas, act as.its own protector and at the same time itsown, thermome 
The heat.is given, to. the gas in the form ofa" ‘ heat-cloud,”’ and is ‘obtained 

from »Nery, thin platinum foil connected in the secondary. circuit of . 3 
transformer. when. the. primary circuit is broken, The gas to be experi- 
mented.on is contained in a flask connected by a manometer to another 
of, the. same. size (the measuring vessel). Jf the same amount of 
energy is given, to each vessel, the manometer is not disturbed. If the 
inthe first flask is replaced by another gas, and energy ame 
nanometer is disturbed, but it can be restored to equili silieen 

the volume of the measuring vessel;, this is agcomplishéc 
quantity, of oil, If, the specific heat of the gas in the measuring flask 
is, known,. the ratio. of the two volumes in the measuring flask giyes 


.Fatio, of, the. specific heats of the two. gases in the gas flask. 
with, mown specific heat pure CO, was employed, The 


RECERSAT ry equa- 


anid tested later in the paper. iu 
Com = Specific heat of gas’ in gas ‘flask; 
flask; V, = volume of comparison measuring. flask ; 
=,volume gas to. be experimented on in measuring flask 
‘molecular. numbers the twp gases, in gas By ‘Ba the 
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‘The essentidlconditiom for:the fulfnent 
of the above ‘equation is that ‘the gas: thermometer gives: the: 
temperature of the whole gas, The condition;férthis ig:that the tem- 
perature of the heat-cloud only exceeds that of the surroundin 

such a sinall’ the: apécisic of ‘the ‘portion of 
cloud is ‘onily alteted by such afi amount that: it cannot’be detected by the 
différetitial’ method.’ In ‘the new experiments ‘arrangements: were made 


stats; one for the itiéasuring vessel and ‘the dther ‘forthe gas ‘flask ‘the 
former was a water thermostat and the latter an’ electric’ oven. ° (2) Suffi- 
cient height ‘of the’ gas ‘flask ‘to prevent the heat-clowd ‘from ‘reaching: 


the ‘top ‘before the’ measurements could ‘be obtained.» '(8) That» the 


material of the flask was not acted upon by the gas, (4) ‘That'the heating 
body could be easily réplaced: by another of different’ material; and was 
bie eee of movement in order to investigate'the properties of the cloud. 
description of the construction of the various parts of the apparatus 
, with diagrams. The question as to 'the fulfilment of the principle 
7 the method in the’ investigation and as to the definition’ of the tem- 
perature meastired is ‘next considered, and the properties of the heat-cloud 
are investigated by itieans of a pressure-tinie curve. “The tiécessary and 
sufficient conditions for the existence’ of a. free’ hovéring cloud are : 
(1) ‘The heater ‘has’ cornpletely given up its’ étietgy before the first heat 
energy is given out at’any part of the wall of the containing ‘vessel inde- 
pendent of any due to a diabatic work performed by the cloud. (2) Since’ 
the cloud rises with a définite velocity when the energy ‘supply is. kept 
constant, a shortening of the distance between ‘heater’ arid’ wall of’ vessel 
must show itself on the pressure curve. ‘These conditions’ are fully 
investigated, and the photographic method of recording the pressure 
time curve is described. The electrical” atrangements ‘and working of 
the transformer, with diagrams, follow; and finally a general discussion of 
the results obtained and of the data employed in ‘the calculation, i.e. the 
exact value of’ ni and of and the ‘purity’ of ‘the’ gases used is 
given, together with val of the results obtained with ‘the’ new 
and old apparatus. ae final values are 


9812) at 16-6° C. limit-of errom +:0-4%..0 

4-975 ati 22-19 limit of; error. 0:2:.%. 


229%. The Connection Heat C,, the 
U, and the Equation of State of a Body Based-om the Second Law of Thermo- 
dynamics. W. (Zeits. f:Physik) 26/°2) 
is shown for’ all physical systems which obey the first and second laws 
of thermodynamics that when C, = = When 
such isthe casethe theorem constitutes: a ‘basis fora’ formal-criterion | 
of the equations'of state:of the body in questions’ From this standpoint 
all known equations of state can be divided into three categories : (1) Those 
which’are in accord with’the second law; e:g./the'Clapeyron and Tunilirz ; 
(2) those which contradict the above: laws,) ¢.g:the van der! Waal and 
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asinot:contravening the second law. the Clausius, Calendar, 
The Specific Heat of Steams: H, Gallendar. Bower, 
274+280, May;.and pp. 325-828, June, 1924.)---The author 
the: principles; of, the recent; researches made, with’ steady, flow, methods 
of, calorimetry,-and.discusses some of,the difficulties encountered in, the 
neighbaurhood, of: saturation, .which,.caused the abandonment of many 
of the for.a, fluid.in steady flaw, 
ig given and its application,to the, throttling, and. electric calorimeters 8, 
explained, (The chief feature of the former, calorimeter is.a porous. plug. 
or: throttling valve; used..to reduce, the ;pnessure without, doing, external 
to atmospheric.; pressure, the, steam, may. be, 
condensed and. its. total heat.measured, fromthe state of water, at,atmo- 
spheric pressure,, . In. the electric calorimeter an electric heater is included 
on, the: between the. inflow, and.outflow: thermometers, and, the. 
rise.of temperature due to a known quantity of electric energy is observed, 
differential, method, of determining, the ,heat loss is, given in. which 
two; throttling experiments are performed, under, the same conditions 
pressure,,and -temperature, but with. different values, of the mass flow, 
The advantages.of the direct throttling method, are, reviewed and..sum- 
marised.in.the following way gives the, ‘yalue. of the total heat, 
itself. a high: pressure in.terms ofthe value, at atmospheric pressure. 
(2). This -relation, follows directly from..the fundamental equation, , 
does: not require .any knowledge of the state.at, intermediate. points. or, 
of the variation of the specific heat and. the cooling effect with temperature 
(3). The, differences, .of temperature. and. pressure. are, large: 
and, and,.the. external heat Joss is relatively small and 
teadily..determined.by simultaneous. observations, Kinetic energy. cor- 
rection. and wetness. error are. discussed, and the importance of design 
in connection: with the former, is indicated. Knoblauch’s results of direct, 
as cig of specific heat at high pressures are discussed, and curves, 
are given representing the variation. the’ specific heat at 

pressure at the saturation point, given by different formule or methods 

2293.. The Rate of Evaporation of Liquids: in: a Current of die. T.B. 
Hine. (Phys: (Rev.:24. pp. 79-91, July, 1924:)-+-The experiments were 
made in a ‘large ventilating :tunnel) at Edgewood Arsenal, near the end 
of a 280-ft, straight:section, 6 ft. square The liquid being studied was 
pumped continuously into a copper pan mounted flush with the floor, 
over the edge of which it overflowed into a lower pan. The amount of 
evaporation» séveral hours was. determined by , weighing. pans. 
Results: were:.obtained M-xylene, » nitrobenzene, 
toluene; for, Winds: from; 0:to: 15.milesipér hour, 49uns.in all. The rate 
ofvevaporation:is found to bes linear function: of the wind. velocity, and 
taking the values of vapour! pressure given) in the literature corresponding 
to»:the temperatures of: the liquid: surfaces; the ‘relation .suggested: by. 
found to correct; the number, of gram. mols. 
evaporated -per hour <from.a: liquid surface: 60, cm, diam. is given. 
by Mose! (O<d; where jis.the wind; velocity..in miles 
hour land’ Pais the vapour: pressure: ‘in millimetres of. o Due to 
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2295. 5. The Thenmal-Emissive Power, of @ 
Metal a and its Electriéaf' Resistivity. Davieson and Ru Weeks, Jr, 
(Optical Soc. of América; "J. and SciInsti 8. 
1924, has the ratio, of the. total wer radiated per 
Body the total power radiated per ated) of a’ black 
: ly at me ‘dan be expressed by the formula 


where p is the resistivity of the metal in chas-ch and IT the tem er per atute’ 
The authors have been unable to check experimentally the i wales 
powers for platinum: calculated from. Foote’ sf have there- 
fore developed a formula for the total emissive power of ametal which 
takes inte account the,d pastures from Lambert's law required by Fresnel’'s 

laws, ot reflection, from, this formula’ that the total’ emissive 
power. of.a metal defined. of, total’ powér ta jated’is!'in genéraly 
about, 20 percent. greater, than that defined in térms’of the intensity of 
fhe total emission to its ors” fotmula forthe 


Using daly: term: ‘this the error at = 075, which is 
about the value.for platinum at. 1500" is less than 5 per cent. The 


od} ge arte 


fid eit}. t 


If a metal at temperature T be ‘tuned in ‘radiation of ie 
then “apparent: total emissive power is,E/ = 
Aj is the total absorptive ‘pewer.of the taetal, and is 0p). 
can’ be expressed ‘in ternis: of the! above’ series.. Tests, were catti 
6ut’On two platinum filaments, one.of, 16,.cm. Jength , and the other “Of 
vacuo. each.case the ‘apparent emissiy ve 
_ power was obtainéd by dividing the electrical power dissipated i in a _midd 
section ‘of the*wire bythe power that would be radiated from. an 
atea' of perfectly black surface at)the, same, temperature. This 
was then compared with the theoretical apparent emissive power caléa~’ 
lated tom 'the-temperatute and: resistance of the filament and the 
perature of'the surroundings by means of. the formula, n. The ‘bject 
of’ ‘tests ion:two filaments was to. obtain: a, correction { for to: 
dwet6" conduction, which: is important, at. low, temperatures, 
satisfaétory: domparisons of: observed) and, calcula values 


| | Velocity iand uncer tne 
turé-of thes ‘im:.some cases, the,mean. variation of observer 
| ués fromthe .compnted -values..is about..10 %, but there’ is 
| no evidence of a systematic deviation; of; the,resultsfor.any one 
| althou vapour: pressutes: vary, from,0 +3: OR. 
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carried out in’ the ‘range 300° K:  1800°K.~ The discrepancies between 
the observed and’ the catiilneed values are attributed to two.caus 

variation Of the electrical resistivity of’ platinum: with frequency, for 
frequencies approaching those of the’ visible spectrum, and. to. effect 
upon the radiation of a natural period ofthe platinum:atom corresponding 


endus, 178: PP. 1882-1884, June 2; 1924.)-—If w):are the absolute 
velocities and (up, Yo, the group Velocities of ‘molecule; at the 


4), ‘ot the components up, vp, — to, 
V So %, 'W = — Wo, the: velocity of A relative to the centre of 
- gravity of the material element of the gas at (x, y, z) at time #, then tp 
of motion of the.gas as given by. Maxwell are. 


two similar equations. | work. by Chapman determined 
function of distribution to the in a the 


‘cosity.. James (Phil. Trans. A, 233. 1, 1922) has carried this to a second 
approximation, By the aid of James’s equation one can’ derive with 

Respect to. the time the circulation ar along closed curve C, is 
deformed with the fluid, and obtain the equation 


which disappear is certain assumptions. Assuming an incompressible 

- fluid, the first term on the right disappears,” but owing: to''the presence 

of P in the other terms they cannot,be annulled in general. It is thus 

deduced that the theorem sot on the conservation of the 

potential ¢ does not apply. 

A, method is suggested ‘for determining the: initial. of all, ‘he 

fierential, coefficients which ¢an written in the successive approxi- 

- Iations either i in ‘the function of distribution of velocity or in. the ,equa- 

ons of motion. “A simple case'is taken of the elastic impact-of a molecule 

on a ‘surface without ‘transfér of heat.’ ‘It'is’shown' that in, general 
a. nctional of type ‘is obtained; but this can be 
ved. ‘to Cha pman’s eértain. of linear 
equations which ‘will Solve the’ problem. pe: Ty B. 

(Z techn. “Physik, ' pp: 187~192, 1924.)--Kirchhoff’s . vapour 
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or liquid phase. This assumption has been shown by later experiments to, | 


be inadmissible at low. temperatures. .Gibbs’s derivation of the Kirchhoff 


equation, however, allows of easy generalisation without assuming constant 


specific heat. In. the general ¢qauation TdS = CdI + dv ; 
the specific heat C, at constant volume ecrenas. ie 
of the absolute temperature’ T and. of the-specifie, volume,v., Ir 

this equation the entropy is: obtaitied as fT + fi)... _Assu: 

the»liquid or. solid: phase,-changes. of;, volume may: be, neglecte 


Ss Cvand the'specific: heat ean: be represented, by a 


similat'to a’Matlaurin series, 26 & dias 


these éqilations; the long series of equations 
dica the behaviour ‘of the’ ‘substance ‘at ‘low temperatures. ~The 


Gt 


"2298. Equation .of State of J, E. (Cambridge Phil. 
Soc., Proc. 22, pp. 105-112, May,. approximate equation 
pu = kNT + Bfv where », v, T are pressure, v volume and temperature, 


and isthe’ Boltzmann constant; the umber! of molecules; and 


constant “has”béen obtained by writers: by’ ‘various: general 
methods: This paper gives’ two: new derivations, which. have the ad; 
vantage of ‘showing the physical significance of the:-constant The 
author poirits ‘out ‘that; whilé the pressuté at:the boundary,of a has. 
the itr the interior, they are of different,natures, 


the’ boundary’ the pressure is ‘due entirély’ tothe motion:of the. molecules, 
whilst in the interior a part only is due’to this cause, the-remainder, being 


FA) Bee the stress set up by the existence of inter-molecular fields. It 


ire’ which ‘the ‘a8 Bjv?; the: remainder 


(ANT/V) being! given’ by'the perfect gas law 


1122992 OW the Absolute Vidiue of the Entropy of Real Gases: 
Elektrochiem. 30: ‘pp. 2914293, investigation 

nds’ aii earlier’ one dealing with perfect gases’ (see 
to real gases, such oxygen and steani. The'generat form ofthe: 3% 


equation’ ‘SS F(T) + constant’ i8  ériiployed ‘with’ suchy< 


values for differetit 
with the 


reese ‘appears’ 


doidw. bse ge ai A has 0 beonberny 


‘as ‘are available: “The* ‘enitropy” coristant;! which” is: absohite: 
tect’ dependent ‘other conditions, 
= F(Tip) 2-30230(C, Cyy Cy. The absoluteentropy 
‘pressurés and temperatures: ‘are’ calculated and:com- 

sponding C, values.’ Within ‘a: certain experimental 
a striking’ proportionality between’ the absolute 
‘andthe’ specific. heat’ ‘at constant’ “volume: apparent case: 
Of ‘contradiction ‘Wwith classical’ therthodyritithics “arises; ‘vir.’ a cdecteasé 
of entropy with ain‘irioréase Of volume, WHICH is found to depend; however; 
‘the’ ‘entropy’ ‘cortstant. 
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Disherbance Recorded atl Paris: Duyerto the Explosion vat 
‘on ‘May 15; 1924° «(Gomptes) Rendus,, 178. 
5 May '¥9; 1024) May.A6, 
Gad hot heatd' at Paris; but vevords ‘obtaindd from four microphones 
each showed a disturbance at 19h. 46m?'68s.30 ithe 
about three secon consisted of oscillations of with a 
of about one pace, ase velocity of ‘the disturbance; obtained on the 
assumption that the explosion exactly is approxi- 


2301. Effect, a ‘Ex ‘plosions. 
Deslandres. 178 pp. 1864413965; 2, 1924. 
conditions; af, the. second. explosion were less, fa 
than before: for:the third explosion they, were still, worse. On May 23 


three trains of waves reached Meudon, as follows, 


16m, 35: 2s. to 36-0s. 


waves amust: during the ten: preceding 
“teri following minutes the the) recorder, was. absolutely 
réétitihteaty showing no-disturbance on,eccqunt.of the wind, May 25th 
the wind ‘was stronger, and,)in order,to,permit ofa better. determination 
Of the ait-pressure at the time of passing.of the wave, the microphone. was 
completely Three of,;waves; comparable,.to the 
were registered) butithese. couldnot. be, entirely separated 
distdrbances caused: by the wind. ef Vine ot Bi 
19 Zones Sofi Stlenge. Escl, Sp: 178, 
pp-°2892-1895, June 2, 1924.)---The ‘simplest, explanation, zones 
silence, and in the author’s opinion the most probable one, is that they are 
meteorological conditions at \the, time... The, ation 

ob wind:produces continuous (ar sometimes discontinn 
the-sound waves, and causes. ground, and 
certain places of the sound energy... The explana 
weeflection inthe very, high layers.of the atmosphere, at.an ajtitud 
of 80: to! 100-kem ai where, the, fhe of arin ofa mal 


metre; seems nnlikely because of the considerab| that wou 
berimposed ion theiqound)waves in traversing the double path, Fur 
evidertoe: againnt this, explanation, by the 


ik] 
the !apper atmosphere, are, almost. aly ays sient 10. terrestrial obs 
shorty@ sound is 1 | 
altitudes would be an insuperable obs even loudest sounds. 
ae onthe earth. A theory i is developed, which, making assump- 
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tions as to the mode of variation of the wifd, etc., leads to a number of _ 


_ types of acoustic maps, having, for example, successive zones of silence, _ 


or, again, reinforcement along certain directions, not necessarily that of the 
wind and its opposite, jor, in |somecases; actual acoustic foci at certain 
_ points. With temperature rapidly decreasing on ascent from the ground, 
and with’ the vertical gradient of wind welocity! very small;'it:may happen 
that first zone of silence \the*centre of the explosion itself. 


“9303: } 0 Hearing: Wilkinigon pp.'7814582, 
May 81, repeats! 605; April 26, 1924) the 

icisms of the résonance ‘of hearin put terward.t ‘in’ the 

cet" 4, 4 valde’ interest of Scripture’s work 


‘Plionétics and thé atialysis’ Of the speech éurves “of Vowel’ soutids~is 
esetit catthior, “who then’ Géricémtrates “on the 

ip the perception of vowel sounds by thé Haman 
ear ‘is indompatible With thé ‘resonaniee’ view of the’ Miethanism ofthe 
€ochlea!“' Reference is “next made to! the: “plain experitttental fact ‘that 


thé ‘different’ vowel sounds are’ readily’ imperfect 
tesonators as the strings of a'piatid, as ioned int Ellis’s translation Of 
‘Helinholtz (P. 729).° ot} bes d ot 


Scripture’s statement that sounds containing inharmonic partials are 
of Being contplet resonated is! objected to new 
that cannot be decepted t'futther proof) 
present” author is also'wnable to of Seripture’s 
statements ‘regarding ‘the’ structure’ of the ‘cochlea./o These: statements 
do-not'seem to be drawn from any of the’ recognised "ahatomical ‘sources. 
_ Various details as to the cochlea are then entered upon and references made 
to’ the aiithor’s ‘previous work. The -articlé "includes 
19304! Elastic’ Impact of Pianoforte” Hammer’ Bhargava ‘and 
Ghosh. (Phil! Mag. 47) ite! 1024) Paper read 
‘béforé-the Indian Science Congress} up his 

classical theory of the vibrations of stritigs°6n the°dssumption — 
that the law Of pressure was piven’ by“F'sin pr. He regarded the hammer 
‘as elastic’ and: the duration: of impact as'smiall compared with the period 
‘Of Vibration Sf the string.’ Later-on- (Ainti\! der ‘Physic, 1606) Kaefmann 
Showéd that! the’ duration \of impact? was*comparable ‘the -period 
‘Vibration ‘Of the stritig, ‘and he based ‘his theory onthe assumption thatithie 
‘hdttimer Was“hard. Batiétji conjointly, ‘and Das separately, 
‘Have'révently extended the theory of the hardihatimier and given a method 
‘for caléulating'the duration of impact ini the ‘general case when the striking: 
anywhere’ of ‘the string. (present! paper-develops’ the theory 
‘of impact’6f the élastic hammer when the*duration sf ‘impact? is ‘com> 
parabié-to"the “period "Sf ‘vibration ofthe ‘This theory has “been 
tested by “experiments with’ hamriiers wid strings “actaally used’ inthe 
piano. theory more? genetal that! Ravimann’s and dncludes ‘his 
a‘special case. The paper gives five photographic reproductions of 
displacement-time curves of ‘the hammer and string. Calculation of © 
intensities of omparison with efits ‘itis hoped to 
VOL. XXVII.—A.—1924. 280) 
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“THEORY, /ELECTROST ATICS, “AND? ‘ATMOSPHERIC 


(Comptes Rendus, 178, pp. 1519-1520, May 5, 1924. )—The fundamental 


equations. being fhdl: = and. indueedje.m.f..E =,— dB/d, the, corre- 


sponding equations of dimensions are;. (h] [4-L71] and = [BT—}). 
But [E}.= is the induced electric force. .Also, [g/t] 
and. fi Therefore, (h] = (i. L?. and 
Now give the L’s their proper 
directions : Let.,the current, the electric field and the electric induction 
be: along the: axis of. + and the magnetic field .and induction be along that 
of y; then. the.equations of dimensions. become [h] =: {iYZ.. 
= fi = X- =p. ZT-1j. . That is, h 
to.iand: to by a velocity.term ZT—1, at right angles both to 


and. to.@.. Again, (i/p)(bfh), = Ku, = which toa 
velty at at right to h and to D. 


2306. Currents, im Moving. ‘Media, ‘Roy. 


‘(Comptes Rendus, 178. pp. 1693-1695, May. 19, .1924.)—The electro- 


dynamic theory, applied to stationary. media, as described in a. previous 


paper. [see Abstract 2122 (1922)], is extended to the case for media 


ig motion The treatment is mathemat 
2307, Explosion ad Thon. C.E. 
ox Sciences, 6. pp. 4-6, March-April, Supplement, 1924... Paper read 
before the Soc. de Physique et d’Histoire Naturelle, Geneva.)—A charge 
the surfage sphere, (electron) of radius 79 is in equilibrium amder 
e.-s. forces of zepulsion and an antagonistic Poincaré superficial pressures, 
its total potential.energy is whereot is due to ¢.—s. forces.and 
+¢*/rg to.the opposed. superficial pressure, Langevin [see Abstract 13 (1914)}. 
Itsinertia,is mi = = 9-9:x .grm. for the negative electron. 
Suppose a transition from one orbit to another, with liberation of energy ; 
and that the<equilibrium .is, broken,.so.that a charge e’ escapes..under 
repulsion. .,The,enérgy will become $(¢ — the. energy 
haves: For, extreme = 10-5, ,.cm.), 
dynamics,of the.electron are inappreciably. affected... If, onthe other hand, 
the explosion.of the charge be complete and =e, we haved, = 2-4x:10—20, 
the,, order gamma-rays. (A 10-8 to 10-10, Kaye). The 
complete explosion,of a positive charge would give wave-lengths 1830 
times: smaller, than, this, ..We may therefore consider X-rays and gamma- 
— as, ‘being due t0,more or less, ngeareonaaecnitiod of the charge of an 
28 Spherical Under, Divergent Movement, 
and: the: Emission of Quanta. C. E. (Asch. des Sciences, 6, 
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6-8, March-April, Supplement; 1924.) “Paper read before 
Geneva.)—This. 
preceding paper. A spherical electric layer »under :translation» has: a 
magnetic field; if dilating, it has none. Under dilation it has no inertia 

jit contain some other energy (¢g..energy of, vibration) within it. 
| forces, ought to give it an/infinite velocity-in; the; shortest time} 
but its.¢,-s, field vanishes.as its.radius is increased and.energy is liberated, 
Assume. that this. energy takes. the form of, vibration, within the dilating: 


in which met is. 

roportional to ‘tiie: ‘inertia: - “Foe (a 
t= %, = = 0; forry =o, per: but if €9 approach ‘zero, pap 


unity. Therefore | as the initial inertia approaches zero the speed of a 
dilatation approaches the’ velocity of light whatever be the charge35 and 
translation itcould not. & maheto'l in bovigecio 
This, with the preceding paper, 
of quanta. The small charge €’ lost by the electron dilates in the manner 
indicated and the small variation in ‘the’ potential energy of the charge on 
the electron represents a quantum, reproduced as energy of vibration. 
within the dilating charge: At-the same time the charge dematel 
as the radius increases, in the sense that'it’would ‘Have no inertia for. 


‘thovement apart from the vibratory energy contained within 7 
it, It ‘retains .to be seen how far this eoriception may agree with the = 
electromagnetic wave andthe phenoinena further communica-. 


2309. Electromagnetic Induction \inow Solid. Conducting 
Rotating about:an Axis Perpendicular to 'a:Uniform: 
Magnetic Pteld.» A. Marcus. (Physi Rev, 24. pp. 68-78, July; 1924) 
(1): Mathematical: T heory.—The differential equations of the field are solved 
by. a method first given: by: -Lamb. ./The ‘induced: currents are found 
to flow: in concentric shells; to an observer moving: with the sphere they 
would be:equivalent to two sets of steady currents revolving im the sphere 
with frequencies: equal: respectively’ to the sum and: the difference of the 
frequencies of. the impressed alternating field and of'rotation'of the sphere. 
The. currents may be supposed: to diffuse from the surface inward in ‘the. 
usual manner; at higher frequencies: the penetration is smaller, resulting: 
in a ‘skin effect ’’ for high frequencies. Equations:are:also derived for the 
resulting magnetic field and for the torque;on> the sphere and ‘for the 
logarithmic: ‘decrement. inthe case of*an oscillating conducting sphere. 
(2). To test the theoretical results, measurements of the logarithmic decrement. 
of a solid metal ball oscillating about a verticaliaxis in an alternating field 
produced iby a:long: horizontal solenoid were’ made, results ‘for 


Best} 
‘ 
Bers? 
& 
- 
Si 
Ae 
> 
tad 
* 


three ‘balls werd found to agrée with values:computed frdm ‘the 'theorétical 
expression forthe torque iwithin the limit of experimental error, which was 
| not:greater:than ia few’ tentits 'per® tent. 
Contdct' Metals Glowing in Vie 
pp May,’ Mettiod “for estinia 
the’ ebiitact ped? apart’ fromthe current used for hédting thé nietals 
A° brief heating’ sufficient to! raise! the potential ‘Of metal 
appreciably, Continued” heating ‘produces’ small’ further “effect” It 
would appear that the of contact p:d to the’ surface- 
but not entirely so. D. 


2311. Numbers of Ions in the Atmosphere. S. Wiedenhoff. (Meteor- 
olog,.Zeits. 41..pp, 72-78, March, .1924.)---The, numberof ions per,.cub, 
com, in the atmosphere near the earth is found to present a maximum 
(say 796 +, 769 —).in August and a minimum (596 +, 567 —) in February, 
with a secondary maximum (745, 760) in April ahd a secondary minimum 
(634, 601) in May; and generally the number:is greater the hotter or the 
less cloudy, the weather;; The greater the she 

Zeits: ,, March, \1924.)—~A’ discussion of periodicities in these, 


ahi DISCHARGE AND, OSCILLATIONS. bas 


k CHIGEID 3 ont 
oon in Glow. Discharge: and. Of; Liberation, of 
Electrons, A, 4. Physik, .24. 1,,.pp~ 52-55, 
1924.)--Between the normal cathode-fall V,,on a metal and the liberation; 
energy; of, the electron: there, exists a.simple relation =i Cp, where. 


2314. Theory of Electron Emission. s. ‘Dushman. ha Electrochem. 

Trans. 44. the Nernst 
heat, theorems applied to the-evaporation: of.electrons:, ‘The theoretical 
treatment is,analogous:to that already:developed:fdf the evaporation ofia 
monatomic substance; :: This: leads to an eqiation for \électron: emission 
which .assumes:;the: | where: Ay isan integration 
constant: whose value may: be calcitlated;: and! b9:== Ly/R: in which) Lg 
denotes: the: heat of evaporation zero: «/The: significance 
ofthis equetion. is that it involves: only/one unknown constant, by;-iristead 
of: two. in-Rachardson’s equation::;! Thephysical: significance:of bg has 
been. the «subject: of: considerable: is shown: that)by is 
relatively low for: the very electro-positive elements, and its value:increases 
with: It also appears to be a 
peniodic property: of the elements; butimoré data must be-obtained ‘before 
any. teliable; conclusions:can be drawn regarding: the relation between the! 
electron. affinity, and the other properties of the Experimental data 
onthe emission, from: various, metals are found to be in satisfactory.agree- 
ment: with -the ‘new. equation. The: of efficiency electron; 
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emission andthe effect. of field strength: on 
‘Pheory lof Thermionies:: Hi. Aco Wileons:\ {Phys Rev.<24, 
Ppp. 88+48; Fuly, Theory of Hiectron Emission from 
* Metals By medns of a reversible cycle similarito that first Wi 
Richardson an accurate‘expression for the thermionic emission is obtained, 
and it is shown*that the constdat-in the equation) for the vapour pressure 
‘ofthe electrons equa?to the chemical constant for electron gases 
showi tHat if all the internal heat of evaporation of the’éle¢tronsds due 
to electrical forces, then Richardson’s original equation I = 
must be'cortect, and the specific heat of the negative electricity in théietal 
‘trust'bé the a8 for a’ monatomit-gas at constant: but-that it 
this spétifie heat is small, ‘as is ‘known’ to ‘be the case, then all ititertial 
heat ‘of evaporation cannot be' due to electrical ‘forces; and Riehardgon’s 
‘second equation — tg better first to‘the’exact 
“Ft 4sShown that ‘the: ‘equation ROgd (log p)/ab, where Lis 
thé heat of evaporation of 4 liquid at ressure'p, and not 
“exactly trie for: the evaporation of elec WOM 
Theory of thé Chemical Constant of calculating 
‘the size of the ‘région elerherit in the State Space’ for a’ ‘monatomic’ gas’ is 
given’ whith it'equal to NA, where’ N'is the nimber of molecules in 
the ‘gas’ atid “Platick’s constant! This ‘gives the’ same‘ expression: for 
‘the constant’ that’ found’ by Sackur.” - 
bi Grebe: (Zeits. Physik, 24, 8-4) pp. 264+266; 1924.) 
‘The résult of Boos (see Abstract 2097 (1922)] that X-rays of shorter wave- 
length consume a greater amount of energy in ionising air than those of 
‘greater ‘wave-length is explained by the’ fact’ that,:with the shoft!waved 
X-rays’ besides the relatively-quick photoelectrons; slow 
ate alsoigenératéd. These consume a-rélatively Jatge amount of: energy, 
while: their: ionising action is only «small. Amiexact» knowledge ofthe 
dependence: of ionisation: on wave-length may: perhaps also: givewa 
7 O-e and: Compton-effect: 28 
tied Siudiesoaith Fonisation Gauges: Part: Between 
Lonisation-Curyentat Constant Pressure and. Number of Electrons per-Moler 
On GF Found and pp. 734-143, 
June; Lontsation Gaugein Various Gases. 
relation: forthe pressure positive.ionisation, where: K 
isia constant, was found to hold forHg vapour, (0: 025.to 0:21-bar) and for 
iodine:'vapour,iassuming published valves: of ivapour Hg, 
He,Ne,; Nyiand GQiat pressures around) 50 bars; readings were compared 
with those'of:a:MeLeod: gauge and the-values:of;K: determined, ».Bor the 
saine electrical :conditions:-(anotle -voltagé).and electron: current) .is 
found ithe total nuitber of electrons: per molecule or 
molar number iN dexcept Hy and He; for.which is half as:large). 
Measuring! mitroamps)iand: Pin ‘bars; theavalue of the constantiKGN 
+4; for am electron: current: at ‘angaceelerating 
126 Results for! the waterand:ef 
VOL. XXVII.—A.— 1924. VEX 
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Relative Tonisation:Due to Slow. Electrons in Various: Gases, is, then, 
proportional to the pressure and to the molar‘number (except for Hg and 
He). This agrees with results previously obtained for ionisation by a-and 
B-rays, except! that: foti these Hj is.not. abnormal... From. . the ‘electron 
curtent K and the mean. free \ path: the fraction of:the. collisions: with 
mdlecules ‘which: produce positive ions canbe, compated, COMES 
Vapounopressures of napthalene, 18° Gi and: 

oil:0° and: 25° G., were probable. K {see 

‘dn Jad. Nolan. (Phys. Rev..24, pp, 16-30, July,, 1924,)—-Using the 
Franck modification of the Rutherford alternating-current, method, with 
the plate and gauze accurately: parallel.and 2-5 cm. apart, current-voltage 
curves were obtained asthe 52-cycle voltage was increased. from 200 to 

500 volts, Previous experiments have. shown, the, presence of four pre- 
dominating. types of positive ions with mobilities of 2- 04, 1: 73, 1-52 and 
1-34. The curves now reproduced show periodic. inflections about every 
10 volts, which indicate intervening groups making some twenty groups of 
ions. with. mobilities varying from 2:24 to 1-34... These.values agree 
closely. with those. computed according: to,,J:. J. Thomson’s: theory for 
clusters.of from, 15 to,36 water-molecules,.. In,dry air the groups with the 
lower mobilities are less. prominent, . Other. experimental, evidence is 
cited in favour of the cluster theory as opposed to the small ion theory 
of ions:\ \Loeb’s criticism of the author's work is disewssed, and)it is shown 

Density: ofthe Glow Dtscharge.. A. Giimther-Sehulze. (Am. Electrochem. 
pp: Disc. 226-226,.1923.)—To determine the 
effect of the shape the: kathode: on the normal current-density one of 
two similar iron strips was bent to a U form, and the other (1)-was used 
flat. -\Current:was' sent in-either direction between them, when surrounded 
with’ hydrogen at a number of different pressures ; in each case the current 
was measured when the strips were just surrounded by the glow discharge. 
At ‘very low pressures the current'4; with (k)\as kathode was about. half 
that with (1) as kathode (i;/i; = 0-517); but: at: a critical pressure, about 
2+25 rises rapidly as compared: with. ‘and ‘at: 27 mm. 
598; for still higher pressures the ratio falls off again rapidly; and :at 
7: 88mm. pressure is°0+579, At strip and 'the 
slit Jike space between the arms of the’ U are so strongly heated. that the 
gas density decreases; ‘until the dark space ‘no longer exists in the slit ; 
the glow discharge'disappears, ‘the current falls:fron1 80.to 13 milliamperes, 
the sheet cools: down until the discharge can:again jump into 
On} this means the ‘kathodé can ‘be’ heated ‘very strongly.’ 
the arms are ‘so ‘close that ‘the ‘electrons from the inner surface 
penetrate into thedark space in front of the other inner surface, they move 
against the field’ in the Jast part of their path;!and they may be brought 
to rest andpass back ¢nto the glow! ‘The kations produced in’ the dark 


Space ‘persist, since ' the ‘field ‘strength in the ‘dark space’is ‘high ‘and : little 


recombination takes place. More kations‘are available on ‘both sides than 
VOL, XXViII.—a.— 1924. XK 
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duce thore electrons, and’so the two arms: 


mentioned experiments made by V. Bush and himself, in which a magnetic 
field” 


increases the probability for the ‘production of kations near the kathode. 
The recombination phenomenon was’ under these conditions negligible 
factor’ “He considérs’ the ‘distribution’ of’ positive ‘space ‘charge amore 


2320. déless' Discharge.” Mierdel:'*(Phys. ‘Leits, 25, 
pp. 240-255, May 15, 1924. }—A vyésumé of the work 6n this subject dealt 
with under the following } heads: !. The discharge, usifig outside electrodés ; 


(a) electrical ‘properties,’ (b) ‘optical’ ‘properties, both ‘of which séctions 


are illustrated with diagrams, 2, The electrodeless' titig-current (a) the. 


fundamental phenomiena, “(6) electrical’ measurements, (c)' nature of the 
ring discharge, “optics: of’ ‘thé ‘ring discharge;'(e) outside*magnetic 


fields, ( f), mechanical actions. of ‘fist of th ‘the most ‘papers ‘on 


Walther. _ (Zeits., £,, Physik, 24, 5-6. PP.. 
investigate. the | influence, ‘of the of the wire gauze “employed if 
measurements. of ionisation, voltage ; was ‘varied from Thm. ‘wire 
diameter and,0;8 mm. spacing to 0-5. mm. diameter and ‘2'min. spacing. 
The: methods. of Franck. d of Goucher were employed, ‘with mercury 
and cadmium, . -and no “Midler ence, was found. between the values ‘of the 

L Langmuir and Katharine B, Blodgett... (Phys. Rey, 24. pp..49-59, 
Spheres.--Caleulation of the function a 
in the space charge equation = (4V2 2/9)-v.(e/m) +The coefficients 
of the first six terms of.a series for a were! determined, anda? calculated 
from this’ series. The results. were checked.by an. integration method, 
which wasalso used to calculate values:inithe region where. the series 


failed. “For atr'emitter of ‘radius inside, a,collector, of 


te? =o 112 log (log + log (ro) +0: “102. 
Where ‘the’ colleétor is: of for 9 are given 
by theequatiom =: 1-11 — It is shown. that when 
collector: is]the inside sphere the potential distribution near, the collector 


is unaltered::if:the: emitter. is replaced 


diameter:0+677:times the original diameter... . 
Limiting Curdent Between ‘Coaxial ; Cylinders C 
Spheves.-Equations are derived for the. current insterms of, the radius, of 
curvature of the emitter. ;Jt is shown. that at,a surface in space four-fifths 
of the distance: fromthe emitter to ;the collector the, current. density, is 
independent of: the radius of 2.;,,and in the 


Jase ‘each other’s current densities. In the’ Discussion, C. G: Smith 


to’ the common’ axis “of “concentric ‘cylindrical: electrodes 
sed the datk space of'the glow discharge between'tliem: The field 


factor in determining thé cutrent than'the® pheno- 


p 
t 
mcre 
4 
< 
2 
: 
‘ 
po 
25 
* 
ix 
= nd 
i 
é 
‘ 
bp 


$22 SCIENCE VABSTRACTS< 1 


59828. in the Govona Discharge,. 
(Am.>Electrochem. -Soc., Trans, ..44..,pp, 203+214,;,, Disc.,. 214, 1923,)— 
A -carefil study ofthe: literature covering ozone, formation. and other 


in working with different types of discharge, that the variations ge 
are due, to a greater.or. less extent, to disturbing effects at he nate 
the;/apparatus., The results indicate, a complicated series of .c 
reactions, in, the. corona, discharge, together ; with adsorption of some at 
least.of the products .on the, surfaces. The following hypothesis. will 
explain most of the results obtained : At, first ozone. is formed and then 
nitrogen. peroxide accumulates. gradually. Heavy. ions of low mobili | 
which decrease the conductivity are formed, ¢ ining the first drop i ir 
wattage.and power-factor curves... These heavy ions or molécules condense 
out ‘on the walls with more or less lag to uce, kinks in the ctirve 
given. These adsorbed substances, containing probably heavy oxides 6 
nitrogen which, uite polar, have a high dielectric constant, causing 
an. density, the risé in’ power “factor and 
wattage curves. Oxides t then decompose the ozdtie, so that when it detréases 
below a certain value it is less than the desorption, and the presstre'rises. 
- Some. ‘of the heavy molecules evaporate, ated up the speed of ‘the ‘fons 
and decreasing the conductivity, explaining’ the ‘sharp ‘drop in’ the’ v 
factor and other curves. With the decomposition of the heavy ions' there 
is another kink, from which the conductivity’ and pressure rise to a’steady 
state which was reached at 8400 volts in about’30 minutes after’ reversal. 
Increases in temperature in the intensity of the discharge or in the amounts 
of nitrogen oxides, contaminants from previous Tuns, will lower the ézone 
concentration and’ so Speed up’ the téversal.° ‘Variations in résults follow 
variation in’ the’ extent and i the degrees’of saturation and of activation 
of the surface. ‘ From the experimetits it may beiconcluded: that the choice 
of Material of “which make°a discharge: tube) for the quantitative, 
study” Of Chemiéal reactions i the corona-discharge is very.important, 
The ‘use ‘of such as glass to: intensify the discharge is apt 
to ¢atise’ complications, not ‘only because of adsorption that may occur; 
but because of the probable’ existence) of progressive, changes, within, 
the stress. A. E. G. 
2324. The of the High-Intensity P. R. Bassett. 
Trans. 43. ‘pp: 163172 
are ist a distinct type of electric are | which has) been: 
developed duritig ‘the ‘past ten years.’ A. Blondel was the first to: note and. 
fecord thie positive’ flame ‘effect at: hig ‘currents’ in ‘mireralised carbons, 
but did not follow up the matter.” ‘some “time later ‘attempted to. 
produce’ ‘this type ‘of the ‘butning electrodes with an 
ert “gas,” such ‘a8 alcohol vapour,’ but his proved. 
practicable ‘and’ is now obsolete!’ A: Sperry’ the credit is due-for, 
the’ Successful development’ of the high-intensity: arc:in: its present»com- 
inertial form: "The fact that ‘it to operate 
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60-amps..oriin unite of less than 20,000 has:confined | 


+horizontal, are 
is:employed, and diagrams are given showing a series of arcs between 
ordinary carbon electrodes for currents of 20, 40, 80, 150 and 300 amps. 
In producing ‘the flamie-arcs, the positive electrode. used consists bf a 
and carbon, and the, shell onsis: of a any 
ure carbon, such lar big pre “and 


tw r0 flames J es are, separate and distinc and each flame performs a Separate 
“The 1 high intrinsic ‘brilliancies obtainable with this type’ of 

¢ and the carbide flame has | been suggested as as ‘att explanation 


the br ced. 


som Short Electromag agnelic. Waves. A A. Gago: 
lewi-Arkadi Zeits, 943-47) ‘pp. 158-165, 1924. \—Fi 
aluminium) are ik pt in. irly uniform suspen 
by, of a stirrer. "Hatt in the 
rotating wl ec constan : a mixture of oil and filin on 
its periphery, ensuring regular renewal. The n 
induction coil are placed near the edge of the wheel so that the spark - = 
~passes. through the surface. layer of.oil. and: filings... Waves are given off 
from, the. filings, the frequency being governed mainly. by the. dimensions 
of the, The energy and waverlengths have been investigated by, 
an interf -method., The -source.is,,at, the.fecus of, 
mirror, the: waves being reflected. to two mirrors,. of; which: 
is, movable; They: are, further. reflected to, another, parabolic mirror,.,at 
the focus of which -is.a.thermo-element; In;theusual, way, by obserying 
the galvanometer deflection,and its relation to the movement of one.of the 
mirrors, the wave-lengths and. relative energies. of the components,of, the 
beam may be found..,.For, example,:in one case, the wave-lengths varied. 
from 40 mm. to 3-6 mm., most of the energy being in the long waves. 
‘the distribution ‘of ‘the energy between the differerttwaves 
thay’ ‘be varied: Figutes® are given’! showing’ the °telative ‘transmitting 
powers of substatices'such as wood, ‘paper, glass; etc. 
2626 DM of Producing ol Wave ‘of 
Bowman: (Phys.Rev! 24.'pp. 31437, July; 1924, radio-frequency 
squate for the measurement of thé mobility of ions, has been 
obtained "by tsifig containing three Vacuum tubes. “‘Thefirst = 
tube’ Operdtes%as ai ‘The potential ofthe 'sécond tube; which 
operatés: aS @ rectifier? is Controlled by thé’grid circuit coil‘of the ‘dscillator, 
ja The‘third tube is een te so that the plate current will be cut off during | a 
VOL, XXVII. 
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which must be discharged through’ a’ resistance ‘which ‘couples'the plate 
circuit! of tube the grid of ‘tube 3. ‘A kathode-ray oscillograph tube 
indicates: that the voltage rises to approximately its maximum in 
1/10-of; the half-period.: A square waveof) 120 volts may ‘be obtained with 
WesternElectric “‘ E’’ tubes. Three methods of amplification are given 


ELECTRICAL» PROPERTIES: AND: INSTRUMENTS: 


Dielectric Constants and ‘Chemical’ "Constitution with ‘Organic 
E. HL: Meyer. (Zeits. f. Physik, 24.2. 148-152, 1924.) 
—Walden’ attempt to. explain the varying magnitu of the. absolute 
dielectric constants of organic liquids on’ the. basis basis | of their chemical 
constitution (Zeits. phys. Chem. 70. p. 569, 1910) is not entirely satisfac- 
tory. ‘A more complete explanation is ‘furnished if polar carbon atoms 
are regarded. as embracing : (1) Carbon atoms with at least two valencies 
saturated by two different atoms besides carbon ;. (2) carbon, atoms 

linked with a uni- or poly-valent electronegative inorganic substituen 
the other valencies being united only with carbon. All organic liquids 
with such, polar carbon atoms are dipolar liquids [Abstract 571 {1912)}. ae 
Liquids with one polar carbon atom in the molecule exhibit comparatively 
high absolute values of the dielectric constants, which’ vary considerably 
with the temperature. When two or more polar carbon atoms are present 
: in the molecule, the absolute value of the constant and its variation with 
_P. 


| Renda: ‘178: pp: 1890-1892, June 2, '1924.)—J. and 'P. Curie‘ have stated 
that for a”¢rystal’ to show piezo-electric properties’ it must belong’‘to a 
‘without ‘a centre of symmetry.’ Such crystals‘are those ‘possessing 
inclined ‘hetihedral ‘faces. On the other’ hand; optically active. 
have néither a plane nor a centre of symmetry. It results that all optically- 
active bodies should give ‘crystals ‘with ‘piezo-electric ‘properties. This 
_ fact has" been ‘verified for a large number of crystals, and no exceptions 
Have’ béén found. The piezo-electric’ method thus convenient 


2329. of. as: Dielectrics: J Villey,, P..Ver- 
notte.and ;H. Lacaze., (Comptes, Rendus,.178,.pp.: 1612-1614, May 12, 
1924,)—If potential difference, be maintained between, the 
plates of a condenser whose interspace, is filled with india-rubber, and the 
current plotted against the time, it is found that the curve obtained fits 
yery closely a rectangular hyperbola, the axes:of current and ;time being 
parallel to.the asymptotes., When this gives the current 
-value not capable of direct. measurement.:,.. When. = apositive. value 
is obtained. characterising the true,ohmic, resistance. .A..construction is 
‘by which the asymptotes canbe obtained, from the experimental 
« The the, curve, vary.. ‘with 


2330, Flames, ‘Containing ‘Alkaline. ‘Salts! A. 
Pon Atti, 33. 1, Dp. | h 16, 1924.) 
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ypothesis A. Wilson): that 
an alkaline salt there is thermic équilibrium of ionisation 
between ‘this ‘salt and‘a’ product of combustion" pertaining to the fame, 
It is possible 'théorétically to determine the effective value of the ¢lectric 
conductivity; ina région where 'Ohin’s law applies; in 

and JiRuhge. f. Metallkkande,’ pp. 189-185, May,/1924). 


The conductivity can ‘be computed: for @ casein’ which: the one. <omponent, 


is enclosed within the other in the form of cylinders or:of spheres (Rayleigh, 

Stepanow). The: formule are applied: to particular experimental cases, 
Similarly, the influence of a superficial separation of one.of the components 
can be investigated. This points. 


2332. ‘Metallic: Conductivity, re ann, ‘Physik, 
14: 3. pp. 189-2165, -1924.)—Debye in that we coul 
not neglect. the mutual action of the conduction. electrons. (Coulomb's s 
law) in comparison with the action of the atoms upon a ‘but he 
arrived at. an expression for the metallic conductivity containing 
{ve2|(uma + 4vma?)}.as..a factor, where. the, numberof atoms .and 
the number.of free electrons per unit. volume,, a is .the,sum. of the radii 
of an atom and an electron,and.a, is the radius ‘of an electron; | cand. 
‘expression has a, finite value, when. whereas. it, should. in. that case 
be infinite... The author envisages a crowd. of free electrons, such that the 
_ influence of other electrons may be neglected in comparison. with that 
of the atoms. The movements are -irregular, and..the, evaluations, are 
statistical, ‘The spontaneous decay measures, the resistance.,.. On.these 
lines general expressions are arrived at. for electrical conductivity, under 
any: unspecified velocity-distribution: of the. electrons... velocity-distribu- 
tion is deduced.from the radiation laws for A =. the, velocity-distribu- 
tion laws are deduced.for single molecules; : an “example i is. “worked out; 
and: harmony, is shown tc.exist between the general expressions arrived 
_atand the radiation and velocity-distribution laws, 
general expressions may be deduced. : A.D 


2338, ‘lectrical Resistance of Ag Lichteneck 

‘16, “3924. )—The author treats of a rigorous method of 
setting comparatively. close - limits to the resistivity « of an artificial two-” 
dimensional aggregate, in. terms of the resistivities of its’ constituents” 
The previous method of assuming either an arithmetic mean resistance or ; 
an -arithimietic’ “qhean’ Gotidtictivity gavel ‘limits: times ‘more 


‘shown ‘that’ there pairs’ de such’ limiting’ values: ‘in every 
accorditig’ as’ the’ better or worse’ is regarded” as ‘thé 
inserted "substance. “General expressions are ‘worked Out ‘for these” 
limits, assuming (a) different shapes of inserted ‘particles (squaré} circular 
and elliptical), vatidus orientations of thésé' with reference to the direc- 
tion of the curtent, (c) différent lattice atrangémiefits. These are évaluated 
numerically’ for selectetltases. The surprising résult is found that’ ‘these 
ww limits, and therefore also the true included them, ‘depend 


vol. XXVU.—A.—1924. 
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hardly at-all.onithe shape, orientation and jarrangement of the particles. 
The means| of the four limits agree with one another to 1. part. in, 1000 
inseveryone of: the: six cases investigated... For, ..cincular; enclosures 
 thevalues ofthe! four limits are calculated as a/function. ofthe relative 
volumes occupied by the constituents for various ratios of their resistivities. 
They-are given in tabular form, and also graphically. to enable comparison 
to be made with previous limits deduced by Guertler. The recent measure- 
ments of. W. Esmarch, using/the : method due to: Beneédicks, shéwa to 
yield values in:“ekeess of those’ ‘theoretically: possible, -althotigh. the: 
discrepancies here are less than in the original measurements of Benedicks: 
QA ‘generalexpression: is found for the resistivity of a two-dimensional 

aggregate with given volume ratios and resistivity ratiosfor the constituents. 
_ Fhis“expression ‘satisfies ‘the demand that resistance: and conductivity 
should’ bé:capable:of being worked out similarly and with the same degree 

of! The expression in question jis ¢ where is the 
ty of the aggregate, o, and oa» the resistivities of the constituents, 

and is the fraction of. occupied by the constituent 1. "The 
values given ‘by this expression are not only’ never in contradiction with 
| the results of the exact analysis, but dovetail excellently into them in that 
_ for vatious values of the ratio o,/op, and through the whole range from 
§= 0 to B = 1, they lie accurately in the middlé of the very narrow 
intérval' of overlap of‘ the ranges for better conductor inserted’ and 
‘“Worse conductor inserted.” The above formiula’ can also be written’ 
tog o log a; + (1 — 0) log os, and’ may ‘be ‘expressed by saying that 
the logarithm ‘of the ‘resistivity of the’ aggregate’ is'found by mixing in 
toh to the Fespective volunities bed them logarithms of 
je ‘constituents. 
‘The ‘analytical and the limiting 

done for the’ case of a thrée-dimensional, solid aggregate; 
and’ ‘the géneral formula is adapted to’ this case also. The values found: 
from’ '‘thesé’ considerations agree within’ ‘the limits ‘of experimental ‘error 
with'the results’ of Matthiessen’s experiments on five different alloys free 
froni compound crystals. The present résults also’ to 1 
500 with’ the values ‘for similar aggregates worked out byt the athor in 
1909 by’ quite aWifferent method) 


2334. ity of. Electrolytes under High requencie 

‘Rendus, 178. pp. 1520-1829," ‘May 
iminating auses of. error, it was found that here’ pan no apprecia 

change in the conductivity. at high. frequencies the eléctroly tic resistant é 

ears, even under exceedingly ons, A. 

New. Type of ‘Elecirometer, B 

178. pp. 1887-1890, June 2, 1924.)—The paper pallies the « const uctio 

and operation, nem type. of, clactrameter, of pnstruction, 

high sensitivity,, The.instrument.isof, the, pointer, type,, thus. requiring 

no. optical .arrangements, does. not need high-voltage. battery.. 

Briefly,, the.essential; parts. consist of (1) a. light needle suspended by. 

bronze.strip, so, that it can, move over.a, uniformly divided scale ;, (2) tw 

pairs.of fixed. sectors, qne.above. the other, between which the needle 
oscillate,; The, sectors, joined. electrically, . and on 

ingulating support ; a small friction 
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ELECTRICITY. AND AND -MAGNETISM. 


"machine; a; small. cylindrical. cond SeTying 
electrometer, ‘but is! much. less, troublesome. in 
requires noné; of the-usual laboratory. auxiliaries. .The capacity, of 
electrometer | is 9 when. used. heterostatically, and varies 
9 and-16 e:8.u,..when: used as an electrostatic, voltmeter, being capable of 
adjustment by: means of the variable condenser. The. needle is about 
100 mm. long, and the scale of 300 divisions covers 150 mm. : ‘the voltage 
itivity is about, volt.per division, with thesectors charged at 200 volts. 
ents of the! order of 10-1? amps. can, also. be, measured. . The period 
is about one second.|. A. sectional plan. of, the. given, 
a number: of Hecticn! ppplicstions 


and G. Riband. -(Ann. de Physique, 1. Ser. 10. pp. 
March-April, 1924.)--This paper. is.a full theoretical, treatment ‘of the 
modern, form of Grassot fluxmeter, in. the Paving coil is is 
‘on ipivots instead of being suspended. 
cocoon silk, fibre.; In.addition Ki. 
tothe ordinary | the’ instru) 
ment.asa fluxmeter, its use for the 
measurement of time intervals is bat? 
dealt with): Inrthis;a;shunt to the 
fluxmeter F forms the diagonal of 
a’ balanced «Wheatstone. bridge. . If. |: 
Kj 48) broken! the to..} 
moveyand its motion ceases,;when Ky 
is broken: ‘Fhe angle, turned: KIN. 


between the breaking of Ky and Ky. 
For a p.d. of the o der 1 volt at the | | 
shunt, términals ‘the needle’ traverses the' ainc ithe 
time of travétsenyaries inversely a$ ‘thé applied’ ‘The: effect of» air 
resistance, pivot friction, lack of balan¢é’ on the iiditations of the instru+ 
ment aré investigated’ théotetically; and éxpérimeéntal methods described 
for déterminitig the magnitude ‘of the! couples’due to’ these severab effects 
in’ any insttument: The’ ‘performance ‘Of ‘thie’ fluxtneters: with different 
values fot these couples are Compared witht the relative errors 
The effect the" Of the’ and: the 
clusion of 'self-inductance in thé \ciréuit’ of the’ fluxme ter are! 
ted. iBiw heey od 


iT! ‘Pp. 388-390, 16, 1924.)—-The instrumient consists of two phosphor 
‘bronze. strips: Cartying a Small a3” ithe: ‘Duddell oscillograph. 
he strips ate connected together and’ arranged’ between two pairs: of 
deflecting’ P tes so connected that’ the’strips ate deflected opposite 
directions. tension’ of the strips’ can’ be adjusted, and the whole 
“instrament is immersed in ‘oil. ’ tivo. in which’ the instru- 
| _ VOL. _XXVII.—a.— 1924. 


. 
my id 
; 
tal th 
q 
+ 
; 
4 
BY 
Bats 
€ 
3 
‘a 
7 
4 


ment can’ bé used, either with thé strips connected ‘to one: pair of the 
— giving a quadratic scale, or with the strips’ raised to a constant 
high potential by an independent battery, which gives a linéar scale: ‘The 
instrument’ ig primarily designed for recording the form: of the voltage 
curve of the Supply to Réntgen-ray tubes. In general, it is then necessary 
to ‘reduce the applied voltages by suitably arranged liquid ‘resistances, 
For certain ‘alternating current applications condensers can also'be used 
for reducing the Potentials actually applied to the “A. Wh: 
2338. The Determination of the Specific Capacities of Ceramic 
Materials A. Burmester. (Archiv f: Elektrot, 13. pp. 146-152, March 
31,1924.” Brom the Reichsanstalt:)+-The material under test isi made 
in ‘the form of a cylinder with a hemispherical end, the other end ‘being 
open. . The outside is coated with copper fuil nearly to the top, then there 
is a. gap, and finally more copper foil. This latter serves as a guard‘ fing. 
The inner coati ng is provided by fillitig the 'vessel'with water. ‘Thecapacity 
of t this condenser i is compared by a bridgé method with that of a stafidard 
air-condenser. ‘The ¢apacity of an air-condénser similar to’ the’one under 
test can very easi calculated from thé dimensions, and so'the specific 
inductive cay ‘ity of. the material can be found. ° ‘The: hysterésis ‘loss 
can also easured for results ‘for one 
or two al given. CASAL 


CURRENTS. AND: “MAGNETISM. 


cal 39. Definition of Apparent ont in’ Polyphase 
routs... H. Schering. (Elekt. Zeits. 45. pp. 710-712, July 3, 1924.) 
—After a brief review and criticism: of the various proposed definition 
of apparent er, theauthor suggests that the following definitions might 
ith advantage be-adopted, subject ‘to the proviso that both’ voltages 
and currents are of pure sine form. Let N= true power; N, = wattless 
power (both of are directly measurable) ; ‘then: apparent | power 
= V N24 Nj; power factor = 1/V1 + (Nj/N)®, and “ wattless factor 
i If the current wave. only: is. distorted—but pat 
excessively—the jabove definitions practically hold good, since the. higher 
harmoniesiof.the current wave do not contribute towards the true power, 
and ‘only slightly affect the r.m.s. value of. the ,current,. If the voltage 
wave: issdisterted,/but the current proportional to the voltage, the above 
definitions must be.applied separately to each simple harmonic component ; ; 
the sum of; the, component powers gives the total, true power, and the 
sum ofthe wattless powers the total wattless power. Lastly, if the voltage 
' waveis distorted.and the current is not proportional to the voltage, the 
definitions must.be. regarded. as only more, or +m approximations, 
and ‘must be used with caution. 


92340, New Theory, of General Aiternating-Cuxrent Circuit, S. Fryze. 
({Elekt.Zeits; 45. pp. 677-681, une 26, highly. condensed account 
tamew method,of attacking the problem of the general alternating-current 
‘circuit; which,aims,at a higher degree. of generality than has hitherto 
been-attained.;..Jf,W denotes any vector quantity. (voltage, current, etc.) 
sincsuchja circuit, it may be exhibited in the form W = C , and it may 
-beshowm: that, Nis a function of the various composing 
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the citewit which has the same value forall vectors W, and in which the 
various impedances occur in the first power. only; @). is a of 
the.impedances, and e.m.f,’s in which both occur in: power, “only ; 
{e) the.e,m.f,'s occurring in never form, products with each ‘other. F For 
a circuitcontaining variable impedances and p variable e. we may 
therefore write W=Fo(Zs: Za, Ew Ep if Zy,,,. 24), and this 
relation is.termed the first fundamental. equation of the circuit by ‘the 
author.,,, It may also be shown that for, such a circuit of k Pp riables 
any veetor;W may be expressed in terms of the other vectors ‘Wy, 
We... Was p inthe form W=C, + + 
where/C;;, Ay, Ag, «ate constants, ,. This relation is termed. the | second 
fundamental ;equation by the author, The use of, these. equations is 
exemplified... The author draws attention to the fact that in the case 
cirevits;containing more than one variable it is impossible to determine 
the constants by.means of the ontrary 
Zeits. 45. pp: 650-651, June 19; 1924... Elek. u.. Maschinenba 
42. pp. 391-393, June 22, 1924.)—It is shown that the formula, given by 
Rosenberg {Abstract 2998 (1924)], does not, represent, the,.experimental 
facts relating to the loss of energy when.alternating current. flows, 
iron conductors. The results are better represented by equations. developed 
2342. The Alternating-Current Resistance of. Single-Layer Coils. S, 
Butterworth. (Phys. Rev. 23. pp. 752-755, June, previous 


_ paper [Abstract 205° (1922)] a formula was derived which: involved: a. 


function u, whose values were given only for coils with a length } not 
greater than the diameter 2a. Values are now. given, for, longers coils. 
with values of/b/2a from '1'to Theoriginal formula. is, also, modified 
to include’closely wound coils by the introduction of new-coefficients whose 
values are given for-various ratios of the wire diameter d tothe, wire spacing 
D,. Comparison of computed values with measurements made by Hickman 

for coils with b/2a: between 3 and 12, shows for the original formula.a. 
maximum discrepancy + 30 per cent: (instead of 300 per cent, as.given. 
by Hickman), and. for the modified formula an, of.only. 
+ 7 per cent. (calc, . AUTHOR, 


49343. ‘Campbell's Driving-point Impedance Theorem.’ RiM. Foster. 


‘(Bell System 'Tetha; pp. April, 1924:)—Dhe driving-point 


impedance of ‘a network is defined’ as thé’ration of an’ impressed 
Campbell's stated ye him: 1923), without 
limiting it; Have been done, to cases in which:there‘is no 
sion. He’ gave itd’ proof; and the present)authot hes supplied one: 
upon’ the the” analogous’ dynamical problem: of .the: small 
oscillations ‘of about a’ ‘position “of ‘equilibrium, im the» absence 
of friction! ‘The thedteni ‘is as follows¢°! The most general driving-point 
impedance ‘dbtairiable ‘by’ means ofa finite resistanceless' network is;/a 
pute’ reactance’ which is an’ ‘Yational function ‘of the frequency: p/2m, 
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and w wh which is ‘cothipletely determined, except for a constarit factor 
ing the and anti-resonant frequencies, subject to: the condition 
they alternate and include both zero and infinity. Such an impédancé 
realisable, provided the résiStarices ‘can be made negligibly 
small, by a network consisting of a umber of simple resonant ¢ireuits. 
(with, indtictance and capacity in series) in parallel, or a nuttiber of sim 
nti-resonant circuits (with inductance and capacity in parallel) in‘ series. 
Variation of the Teactance with’ is shown by curves for 


Ingram (Phil. 47, pp. 1092-1095, ‘Jute, 1924.)~In’ a recently 
published 1 note [Abstract B07 (1924)] the author has given a formula for 
the step-down | auto-transformer which showed that the secondary tetiminal 
pe ge will be independent Of the exciting Current’ when a certaitt ‘ratio 
; between the self-impedances of the two witidings into which the 
parc Rid ins is divided by the tap. It is here shown that a similar 
pheriomenon may be exhibited in the case'of a transformer having.a tapped 
primary, or, what is the same thing, a 
a métallicaily independent tertiary. = 
©The’ atithor points out that defined 
as Such enable the symbolic” method ’to’be established upon ‘a purely 
vector ‘basis.’ The? tensor components»of 'Z “thay be obtained from the 
work theorem for the most general simple circuit having lumped constants. 


‘ G. DE T. 


Polayisable Material. Lombardi. (Accad. Lincei, Atti; 33,1, pp. 117- 
121; Feb? ‘on Perrin’s) results [Abstract 996 
(1924)7 and extension by taking into account :the work necessary to bring 
material from a neutral state to the final state and the 
amourit ‘of ‘this’ which is stored up as potential energy.'\ This may give 
‘tise’ considerable heating. A ‘so-called’ permanent magnet is not 
petihanent’ ‘unless ‘the magnetic conditions remain -as ini the 
of disturbing fields, internal or external: D. 


Magnetostriction of Magnéiite. Crystal. C. W.:Heaps. 
(Phys: Rev: '24. pp. 6067, July, 1924. )>rMagnetostriction « of an octagonal 
| three axes was) uP | to 5000 
‘H then concave, fending towards maximum near 5000: gauss 
Witltia logitudinalfield.of 5000 gauss, the digonal.axis expands 30(10)—* 
peri dents, athe ttigorial axis and,the tetragonal. axis 
‘conttacts: abdut: percent... With an..equal transverse. field. the 
‘percentage changes.are a sontraction of 44(10)~4, a contraction of 28(10)*, 
and at: expansion: of 4(10)7*; respectively. , Tests indicated that, the eff 
perpendicular! to:.a plane is independent of the,direction; ef the field in 
‘that No, departure from cubic symmetry was, established, 
explain: these mesults a model of the magnetic element in magnetite, is 
suggested, similar to Ewing’s recent model. The experiments fayour the 
VOL. XXVII.—a.—1924. 
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view that the rotating magnetic element is a group of non-parallel electron 


Sinalt Magnetising Forces.” Kéleall, (Opti 
J. and’ Rev. Sei: Mai 
eter described’ dinsists | rméa 
subject Of previdus pater Headdition 
test. suitably, heat-insulated the.other parts of the 
The permeability of ring samples for small magnetising forces at telephonic 
requencies, can, be measured, without, the necessity of winding magnetising 
coils. upon. them..; The, range,.of. working. temperature is 
190°.C, to. 1000° By. making the transformer core of high p 
ability. material, and of a. mass many. times larger than that of the. ‘samp 
o be. tested, the magnetising force at which the. sample : is tested can be 
kept. yery nearly constant when a, ‘constant current is, sent, the 
primary, notwithstanding the large, variations, in. the 
sample frequently with temppee SPARE Wn 


Hysteresis, ‘Loss in symmetri ical Cycles. M. 
11, pp.-.37 0-376, 5, 1924,)—-T asymmetry. of any cycle is 
defined ,by the, expression x =. (B where By and Be are the 
values, ° the ne enc cycle, and remote from 

9 respectivel ‘he, obj ect e research is to discover the 
It has previously been shown that the loss for asymmetrical is higher 
than that for,symmetrical cycles. It is now discovered: that for very 
slight; asymmetry :the/loss.is reduced, the effect. being For. the 
measurement both ballistic and watt-meter are 


Law.of, Magnetic. Pull... Te: (Rev. Gen, 16, 
61-58, July; 12,; and pp; 99-103, July, 19,,,.1924.)—A. mathematical 
paper in.which the; author vindicates. the, formula previously deduced by. 
him against,the. criticism, of A. Liénard, [see Abstract. .(1924)],.and 
solves. the. problem: of: finding the pull-on a,tooth, or salient pole. for, the 
case in. which the is a. As: 


aa 2351 Historical, Notes, On. The Compass. (By, The, Holding apacity 
of from. the. Cenixe, of the. Wiede- 


mann. (Zeits: 4; Physik,:24. 3-4. first note, deals 
with eiwork al Magqrizi (1364-1442),in which he describes a “ magnetic 
fish.’ This;is,a,hollow. iron, vessel shaped, like a:fish, which is ‘magnetised 
by: Jodestone andjthen floated on wateg.,..The, second, note. deals, with 
an argument,.of al, Charaqi (about 1139), relative to the holding capacity 
vessel at-difierent distances of the 


VOL, XXV1I.—a.— 1924. 
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CHEMICAL, PRYSICS. AND. ELECTRO-CHEMISTRY. 


‘of Carbon “Bisuiphide ‘by ‘Uttra-violet ‘Hayes 
Bruhat and .Pauthenier. (Comptes Rendus, 178. pp. 1536-1538, 

y,5, 1924.)—Light from the mercury lecomposes carbon bisulphide 
with. liberation, of sulphur. The spectrum. is without action, even 
prolonged and the first ray. with appreciable effect 

= 366 wide The phenomenon is related to the sears of bes bon 
Anat and i is being investigated quantitatively. T. H, P. 


“The Complexity of the Elements, Part Atomic 
Number.” A. Russell. (Phil. Mag. 47.'pp. 1121-1140, June} 1924.) 
—The mass-numbers of elements which aré not tadio-active are deduced 
atialogy ‘from ‘the’ radio-active elements ‘and deductions from the 
properties Of thesé élements, assuming the disintegration series postulated 
by the author (see Abstract’ 285(1924)}. ‘The complexity ‘of 
éléments appears to vary periodically with the atomic number between 
39 and 83, the period being atomic number 16. Of the odd elemenits the 
lowing should be simple: 1, 7, 11, 17, 23, 27, 33, 39, 43, 45, 49, 53, 
, 69, 61, 65, 69, 71, 75, 77, 81, 87, 91: probably ‘also 57, 79, 83. ‘The 
following should consist of two isotopes: 3, 19, 31, 35, 41, 47, 51, 63, 67, 
ty and 89. No conclusion is arrived at with regard to the ren 


‘numbers. “The mass numbers belonging t6 even ‘and odd elements are 


deduced, and groups of missing mass-numbets calculated. The ‘theo- 


fetically ‘deduced mass numbers for the ‘elements aré compared with 
| the data of Aston, ‘and any discussed. 


Sig 30. pp: 949-953, June 16, 1924.)—It has been shown that the corrosion 
of metals in chloride solutions in presence of oxygen is electro-chemical in 
character, being related to currents flowing between the aerated and 


non-aerated parts of the Surface.’ The latter or inaccessible places Become 


anodic, and attack is concentrated at these points, thus producing pitting 
Ot deep local corrosion [see Abstracts 824 (1917) ,'237 (1923)].  The'currents 
referred - to miay be due to the whole aerated area being ehnobled by a 
thin ‘protettive film, and thus acting as kathode, or to the “nobler par- 
ticles” alone of ‘the derated area acting as kathodes in the first instance. 
The former view is supported by the observation that a current’ is set 
up when one only of two electrodes of the same material (zinc, cadmium, 
or lead), placed in a divided cell, is aerated; provided that the sohition 
is’ one oat allows of the production of ari insoluble ‘film over the aerated 
surface, “On the other hand; in a potassium ¢hloride solution containing 
acetic acid, ‘where ‘no oxide-film could *be ‘produced by aeration, ‘little or 

“aeration current is obtained with pure lead‘or‘cadmium unless 

compartment are joined’ to a nobler metal; copper 

contact with the latter greatly increases the current,feven where this could 


be produced without it: conclusion is ‘drawn, that current 
thay be’ produced in both ways. BELT 


2355. Passive Tin. R. Steinherz. (Zeits. Elektrochem. 30. pp. 279- 
286, June,..1924.)—Previous work on this — is reviewed, and the 
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_be regarded asthe cause of the passivity. , The anion of the acid ap 
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Tesults are given of the study of ‘the: passivity of, tim.in sulphuric, hydro, 
chloric,. hydrobromic, hydriodic, and hydrofluosilicic acids of various. 
concentfations py means of current-potential’ ‘méasurements.’ The 
potential is found to be.a function, of the concentration of the 
acid, and it is shown that the dark coating of the. passified metal cannot 


to exert a specific influence on the passivity. Although movement of t ie. 
‘metal’'does tend: to’ render more difficult ‘the ‘attainment of passivity, 


it is possible. to Fapidly tin electrodes passive. Both 


the active the passive condition tin to “dissolve ‘as "as 
CP. 


2356. Tammann’s Limit in the of G. Borelius. 
(An: a. Physik, pp. 216-230; May, 1924)--Tammatin’ foutid; for 
example, that an “alloy of ‘gold and silver' not attacked by nitric 


until the silver presented-a percentage’ of 50? anid ‘ame to the conclusion 


that the atémé of pold’and silver were ‘arranged in regular structure.” The 
author ‘finds’ that’ this’ Conclusion’ is: unfounded! and that'the observed 
facts cat be equally well at least ‘qualitatively, by: a ‘fortuitous 
distribation of the'atoms. ane D. 
Oriented: Wedge of WwW. Di Harkins, and 
B! B. Keith. (Science, 59. pp. 463-467, May 23, 1924.)--Ther eriterion 
is that the molecules in the surface-film are oriented so as to give the 
‘maximum lowering of surface energy ;then the'film of oriented molecules 
servésto stabilise ‘the droplet [see Abstract’ 1083. (1917)}.. A‘ certain 
amount of ionisation will occur; the film will be negatively’ charged’; 
the potential is about — 0-060 volt, Hydrolysis also affects the results. 
The addition of: NaHO reduces this; reduces thé”size of the drops; and 
alters the potential to — 0-045 volt. Langmuir attributed the stabilising 
shape ‘of the surface molecules to the adsorption of OH on the:COOH. 
group ofoleic acid; lying externally ;.:Harkins, ‘Davies‘and Clark to the 
form ofmolecules of sodium oleate. confirmed the 
latter view ; ‘but the shape of the molecules of soap’ is not the only factor, 
for we have staggering or bending of molecules im ‘the film; the presence 
Of oil between, the ‘hydrotarbon chains; ‘the presence of acid or acid ‘salt, 
and of oleate ions inthe film. An array'of facts is collated which lead to 


more-comprehensive theory of emulsions than has been developed hereto-. 


fore. »This will be presented in connection with a series of papers which 

Ing., 68., pp. 481-484, “May, 1%, “1924, basis.of the 
study of colloidal substances, the.different, types, of colloids, the,alteration. 
in, properties, .of/a.substance, on subdivision, the physical and. chemical . 
behaviour. of, golloids,, the. changes on. technical 


(Zeits. Elektrochem., 30. pp, 255-259, Jame, 1024.)-——The conductivity of 
aqueous perchloric, acid, plotted against the, concentration,.ef HClO, 
in the, solution, shows, a .maximum., value, with 37. per, cents, HClOy, at 


25° No change in, direction of the cutve.is indicated at points, corre- 


‘ 
~CHEMISTRY 
ws 
3 
= 
at a 
> 
3 
\ 
: 2! 
; 
‘ 


sponding ‘to the hydrates CIO, }) HOO, 
The ionic concentration whichis. given. by J = 


‘viseosity ;  tormality of solution) plotted against the concenitra- 
tion, increases tegularly until the ‘point HCIO,3H,O ‘is reached, then 
falls off ‘to “HCHO, . and finally tises slowly: to HEIO, : “The 


curve for the dissociation coeficient 


con r ing ‘fo. the existence “ot these. ‘hydrates, “The value of, the 
t mperature ‘coefficient for solutions of various strengths fa deter ine 
between 25° and 50° C. B. W. ¢ 

C,, Philip and H. B. Oakley, (Chem. Soc., pp. 1189-1195, 
1924 are examined at 0°.C., 26°, 40°, 55°, 70°, 85°, and 
upto the dilution V,= 10,000... The degree, of ionisation, as measured 
by, the conductivity. tatio, decreases. steadily, with rising temperature, in 
agreement with what, has been found for aqueous salt solutions. _ The 
equivalent conductivity at infinite dilution is very nearly proportional 
to the fluidity f, or, exactly, to f°, The temperature-coefficient of the 
‘conductivity increases with the dilution ; 013: for and 014 to 


Substance and Retarding Action of this Solution..1. D. Gétz and 
G.P. phys. Chem, 109, 3-4. pp. 165-182, 1924.)—The 
experiments here described were made, with the object of ascertaining 
ithe relative retarding effects of the solution ofa strong electrolyte and of 
‘the solvent towards the motion of particles having magnitudes: ofthe 
‘Same order as ions: To this end measurements were made of the velocities 
-of diffusion of potassium permanganate, ferric chloride, and eosin-blue 
into! aqueous solutions of various concentrations of various salts. «The 
apparatus used was so designed as to eliminate of the 
-error-usual in the measurement of diffusion: 

The extent to, which the movement. of the diftcsing 
retarded i is independent of the character’of such substance. The velocity 
of. the ‘diffusing, substance diminishes pari. passu. with the equivalent 
conductivity of the dissolved strong electrolyte,.so that the decrease: in 
the equivalent conductivity. of a dissolved substance with change in its 
congentration is solely a result of an increase in the frictional resistance 
of the solution. That being the case, the hydration of the different. ions 
‘ofthe dissolved substance’must be independent of its. concentration; and 
the ‘molecules of strong electrolytes, even at“¢onsiderable concentrations, 
‘must completely ‘dissociated.’ Phe results’ obtained are‘ expressed by 
‘the “equation, x: =constant} where. A, represents | the 
‘equivalent conductivity ‘of a strong ‘électrolyté' in aqueous solution ‘of 
concentration ¢ and #,, the absolute viscosity of such solution: T:H. P. 


ob "Fatigue Moore and Jasper, "(Univ 
‘of Big’ Exp. Sta.;'Bull. No. 142 [86 pp.], May 26; 1924. 
the progtesd ‘Of the’ investigation, organised 1919+ constitutes the third 
report, and’ ‘Contains’ a modification “and “extension of thé theory that 
fatignefailires in” ‘metals ‘start ‘from’ slip’ Plates’ within the "crystallite 


voL. xxviI.—a.— 1924. 
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“been ‘examiried '6n ‘analogy with cetamic testing. "Phe historical vibrati 


“mental details are itithided with thirteen diagrams, from which importa’ 
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(grains the Case of wrotight' férrs 
have’ ‘withstood “millions of cycles of failure, showed an 
‘increase “Of resistance td ‘hitther Fepeated “Stress, “this ‘giving’ additio 
‘evidlerice ‘Ot’ the “Existente Of AN endurance’ Repeated stress‘ at ‘or 
élow the natn eridurance limit raises the limit, whereas a few cycles 
ub owers it, A specimen by, such. ov may 
st Bek W iurance limit, 
Dy € same means. Under cycles complet y axial 
the endur limits. obtained cent, of those 
under cycles of reversed flexural. str ress Tie chest. the 
‘rolling ‘he ¢, limit is, similar. 


a maximum. In the equation S, is the tensile unit stress at the endurance 
limit,forthe:range of stress represented by*;,S_ ,.is'the same for completely 
_Teversed stress;;.and the ratio: of. minimum to maximum for a-cycle 
of stress, . For shearing stress the endurance limit for cycles varying from 
zero, Maximum stress is nearly twice ‘that: for cycles of completely 
reversed stressi. Preliminary tests.on. specimens) of annealed non-ferrous 
metals, have not:yet determined that: these ‘have an endurance limit; if 
such @ limit exists:it may be necessary to carry fatigue tests to hundreds 
of millions of: cycles-of stress in order to determine it: ».Jt seems probable 
that short-time tests for determining endurance:limit: by: rise of. tempera- 
ture of:a specimen subjected to cycles of reversed stress, or from the 
_load-deflection diagram for a rotating: beam, determines the beginning 
of appreciable slip. within the crystalline grains rather than ‘the’ beginning 
of fatigue fracture. - These short time testsiseemmsafe for wrought ferrous 
metals a Brinell number less: than 375 and reasonably: free from 
inclusions or flaws, but cannot be considered - me for cast or for non- 


ferrous metals. [See Abstract 11958 (1923) B. 

2363. Attoration the’ Vievibion’ (Acoustic) off Rote Plates 


Metallkunde, 16. pp. '201~206; ‘June,’ 1924)—The present 
is intended’ to supplement the very stanty miéaris of testing the elastic 
behaviour Of worked and’ for“this’ purpose acoustic methods’ have 


figures'of Chiatini are briefly deScribedand applied to the cases in han 


with’ excellent Ciréular discs” of “the” metals’ copper, ‘zine,” and 
aluminium’ bronze have Been inthe” expériinents’ before” and’ after 


‘recryStallisation, ‘and the various’ Chladiii” figures’ “obtained.” 


conclusions td the elastic behaviour of these metals during the various 


B 229-230, to criticisms. 
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by Guillet [see Abstract 1560 (1924)}.om\the, use.of boron for de 


copper, He suggests that sub-oxide of boron.is preferable to the: cathide, 
though, owing to price, the latter is, fr equently employed. ... The product 


echin! Physik, 5. 6. pp. 253-260, 1924.)—The various methods of em employing 
larised light: for r inetallography are described na discussed. The metho 


ds" 
available are :— 


Qualitative. fides Investigations’ ‘wit! Nicols. Inves ige 
Wi with crossed Nicols and plate or wedge. 

oe im —(1) The method involvin uae" the use ‘of the Savart plate. 
(Q)A hotorheter thethod due to the auth 


hi tographs | of phosphor-bronze, phosphor-tin alloys, taken in polarised 
ight, are shown. By means of the photometric method it is orgs 
to detetinine the reflection constants the 

the’ Various constituerits of an alloy. F. J. B. 


2366. Plectrical Steel Testing.» Be 


deutsch: 68.-pp: 629-631, June 14,:1914:)—The determination of the 
constituents of iron and steel and their influence upon thé ultimate proper- 
ties-of'the metal by electrical means is described: The'method, due to 
B,D? Enland; renders itpossible to ‘determine the other elements present 
in steel, especially carbon and silicon, ‘and 'to classify the material according 
tovits ‘mechanical properties by means» of»measurements of’ electrical 
resistance: By means of a’sample rod;‘cast into a mould or rolled from 
a ‘test piece, the progress of the refining of steel can be followed. ‘The 
relationship between the composition, resistance and mechanical properties 


is illustrated by examples. A method*for the determination of the transi- 


tion poirits of ‘steel is described; in which the transition points are deter- 
mined by changes in ‘resistance. ‘The operation is carried out in an 


9367. The Phtechemical of M and M onobrom- 
acetic Acid: and the Einstein Law,..E,,Rudberg. (Zeits. £. Physik, 24. 
3-4. PP. 247;-263,, 1924. )—In. this paper,experiments are described which 
demonstrate the relation between the chemical, reactions. and the number - 
of, absorbed quanta when monochlor- and monobrom-acetic .acid are 
decomposed. in solutions in. water under, the action of. ultra-violet light. 
The photometric. decomposition of monochlor-acetic. acid takes place in 


light of 253- 6 my, according to the. Einstein law. The limit of efficacious 


tays on. the. side of greater wave-lengths. lies between 266 and 313, mp. 
The decomposition, of monobrom-acetie, acid does not obey. the equivalence 
law under the same. conditions. The light begins to be.active in this 
case, between. 266. and. 313.mp,. The, molar,extinction coefficient, for 
1S, about 125 times greater than with, chlor-acetic, acid. A. E. G. 


2368. Potensiat Differetive belween Air and a Solution. “A. Frumkin. 


, (ean phys. Chem. 109. 1-2. pp. 34-48, 1924. )—The production of poten- 


and a solution of an The elec is 
ption of aniofis,, “The, of ahions. js 
409 
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“The details of the various optical arrangemerits are'given, and colowited 
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Acids take’a greater charge than ithe! ‘salts. The 
of electrometric measurements’ ‘agrée with those ‘of surface- 
tension ‘measurements in’ aquedus soliitions? sdlts ‘which give the 


greater’ the’ smaller their affinity’ for water’ 


greatest charge on the water-stitface’ raise! the Surface least, ‘and 


oThe: Standardisation of ithe Signiof Electric: Potential. ve 


thes Reduction-Potential of Arsenic,,..R,. Sehumann,. 
1444-1449, June, 1924.)—The e.m.f,,of the cell 


at. ‘25°. ‘and. 45° C.,. is, found, to, be. 0 2340 and , 0: 2250 
volt. -respectiyely..,. From. these. ¥alues.,.the, free-energy. of... arsenious 
trioxide, (octahedral), referred is, found 
tobe .—.137,300.cal.. The heat-content is, found. to be. + ,153,800.cal. 
Tt is concluded that the arsenic is in solution.as HAsQs,. and. the. 
electrode or reduction-potential calculated for the reaction 


is found’ to be be - 0: 2375. volt. 
Physik; 74. 2. pp: 1052136, May, 1924:)=2Tn ‘strong fidlds 
are developed in glasses, of the same order as the external field. ‘Thvestiga- 
tion of the behaviour of glass plates in solutions as simple electrodes and 
a8 mixed @lectrddes.° Every kindof glas has its ‘characte ic solution 
Pressiiré wheri ‘dcting’as an electrode!" D. 
2372. The Effect of Hydrogen Pressure on ‘the e.m.fv of 
Calomet Cell. ‘Part Il; The Fugacity of Hydrogen and Hydrogen’ Ion at 
Pressures up to 1000 Atmospheres)’ We R.Aainsworth, H; J. Rowley 
and Dv:A. MacInnes.» (Am. Chem, ‘Soc’ J. pp. 1437-1443, June; 
1924.)+-The ‘apparatus described previously (see ‘Abstract’ 2178 (1922)} 
hasbeen improved ‘and: modified. The effect: of -hydrogen pressure’ on 
the e.m.f.of the cell H,O/n HCl, HgCl/Hg«has’ been measured accurately 
up to 1000 atmospheres, the pressure being: measured hy a special piston 
gauge instead ofa hydrostatic gauge, which gives wireliable figures. ' The 
observations’ ate discussed from thermodynamical standpoint, ‘and it 
is' shown that the apparent fugacity’? of the hydrogen is 100 percent: 


higher than the ‘pressure; three-fourths‘of this is due to the deviation of 


hydrogen from the laws for a perfect’gas'}' orie-fourth to’ a ‘decrease ‘in 
the relative activity of the hydrogen ion; due to’ the of hydrogen 


in ‘the at the high pressures involved. Wee, 


\ Tihe 'Single Potential of Avsenie tis Poser of Replacing’ Other 
Metals Solutions.| Kablenberg Steinle. (Am. Eléctro- 
chem: Soc.,; Trans. 44. pp. 4938-616} ‘Dise., 6147-518, 1923. )-—In deter- 
mining the single potentials of arsenic in’ different solutions, aqueous and 
organic, the authors find arsenic strips sawn from ‘the most 
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though. brittle, electrodes.;,: the) strips are fixed. between. brass 
which are coated with, paraffin... Compressed sticks, of the 
powdered. arsenic and, arsenic, mirrors.(from Marsh. test), could also. be. 
used,, but the, latter peeled off from, the, glass. walls:; electrodes of pow- 
dered .arsenic, pasted on, metal. foil with the. aid, of binders were. not satis- 
factory. The single potential of arsenic is found to. be.0: 56 volts... In the 
electro-chemical series arsenic would thus lie between Bi and Cu; but the 
nature of ‘the electrolyte.is a factor of importance.:: Im the displacement 
experiments arsenic (massive or powdered) is: placed in solutions, in: water 
ot organic solvents, of various salts, or other metals are ‘put in solutions 
of arsenic salts. Arsenic is not displaced by Au, Pt, Pd, Mo, whilst Cr, Fe, 
Co; Ni do ‘hot replace’ arsenic: But the ‘nature of the reaction cannot be 
predicted from ‘the electro-chemical series ; the replacing power of metals 
seems to be a highly specific property of the métal and of the liquid in 
which it is immersed, and the toxicity.of solutions of arsenic compounds 
seems not to depend upon the concentration of arsenic ions.—In the 
Diséussion, Blum remarked that ‘the: potential télations indicate a 
the tendency of the’ metal to pass’ into (or out of) solution. 
Whether such potentials could be expréssed ih terms of ions was still 
uricertain ‘owing to our limited | on ionisation in n non-aqueous 


2374. Anomalous Mobility Tons. H.Schmick. 
>hysilk, 24. 1. pp. 56-64, 1924. }—Calculation. Hs the maximum Born 

a effect [Abstract 1029 (1920)] in a given eld of an elementary 
«Anomalous, mobility can be explained if we assume that, the wadius 
aston of, when the. of the ion 


inn of Light- and on Polarised Platinum 
| ectyod és. be and L. Baumeister, (Zeits. Elektrochem. ’ 30. 
pp. 322-332, July, 1924.)—Platinised platinum electrodes immersed in 
2N-sulphuric acid and coated with oxides of platinum. by treatment with 
gaseous,.exygen or by anodic: polarisation exhibit fall of potential in 
the light, the extent of such fall increasing with the height of the potential 
prior to the illumination, Smooth platinum, electrodesiwhich have) been 
covered superficially oxides. by. anodic. treatment, with direct and 
superposed: alternating current exhibit,..when illuminated, two-sided 
Becquerel.effect,.a fall of the potential occurring) immediately the illumina- 
tion begins, and a more: pronounced rise subsequently...| When the illumina- 
tion is repeated, the-positive effect: vanishes, and only the negative effect 
is observed, The influence of Réntgen-rays;on the potential of oxidised 
platinum electrodes is\similar to that of.ordinary light, and the potential 
of thesoxygen electrode is affected by, an alternating current in the same 
way -as«by light; These results are discussed, in their. relation to 


2376. The Effect of .Temperature on. Overvoltage...M. Knobel. and 
D.. B; Joy: Trans.144; pp..443-450; . Disc., 
hydrogen overvoltage on kathodes of ,silver,: ‘copper, 
nickel, dead, and smooth.and: platinised, platinum. are-measured at various 


“temperatures from 0° to.75° The.possible, sources. in previous 
VOL. XXVII.—a.— 1924. PERT 
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measurements. made; by: various. investigators -are, pointed out,.and.a 
method described by which: obtained. 
electromotive force of; the cell. was, measured 
at temperatures: from:.0°-90° measured, against — 
this at: various .current-densities.;, The, oyervoltage decreases, directly. 
with the temperature; in almost. every, case,;, the slope of, the 
lines obtained: by plotting the results..is ound, to be practically the same 

for silver;.copper,; nickel. and Jead, .In the Discussion, it. is 
that the slope of these-lines will indicate whethera. or. 
ithe E sated ; Metals... Ww. Blum. ond, 

(An. Electrochem, So¢;;; Trans. 44. :pp. 397-419 ; Disc., 
419-425, 1923.)—A simple theory: of the mechanism. of crystal formation 
in) electro-deposition is outlined. The,kathode discharge:.of metal, ions 
and the formation of crystals are regarded as ‘constituting one and the 
same. process; and the point at which any given ion is discharged: is that 
where the lowest, discharge potential dis;required.. Such potential jis a 
function both of:the solution pressure ph of the isflective 
ion concentration adjacent to it... 

The potential-and solution, pressure a. metal. are the resultants 
of: (1) the. ‘' primary. single. potential,;’; which is: in terms, of. the 
solution pressure of} a single unoriented atom, and.(2).the “‘ orientation 
potential,’ which is a,measure of the diminution. in ‘solution pressure rs 
corresponding algebraic: increase. in, single, potential. caused by. the 
arrangement. or. orientation of the, adjacent. metal atoms, A higher 
potential is required to discharge an ion, in-a.position, unrelated to those 
of previously discharged atoms (that, is, to.form a nucleus) than upon an 
existing crystal, and, similarly; a higher potential-is required. tod charge 
an ion. upon a small crystal than. upon adarge-crystal,, . ... 

Typical, structures of electro-deposits, are. classified. into, major 
groups, according as,almost all, only some,,or none of the. initial nuclei 
continue ‘to grow,numerous varieties existing in. each of these groups. 
The ‘factors determining the. character, of ‘the crystals: are discussed, and 
it is shown that the direction of the charge bea by. ony alberetine, 
‘thes>perating. conditions. may be predicted. 

In the Disoussion,; Ey .C. Bain questions, the that 
kathodes are amorphous; since,,the most severely worked and 
unannealed. metal. obtainable, showed..almost. perfect, crystalline, character 
under X-ray examination;, F..O, Mathers. suggests that the, theory 
advanced: does not take) the effect,.of colloids sufficiently. into account, 
L. Kahlenberg states. that. the density,,of the. deposit, is not: merely, a 
question.of the,concentration of the silver ions,as deduced from, potential 


1924. in iron.oxalate, ander stated conditions, ‘from, 
ferrous sulphate and ammonium oxalate, is, electrolysed in the presence 
of a diaphragm,,, Pure iron is deposited.at. first, the liquid around the 
kathode becoming strongly ammoniacal,,and.a-portion.of the. iron, being 
precipitated’ as. hydroxide. Subsequently the iron deposited, may, ene 
3'or 4 % of carbon in an amorphous form. At the same time. 
VOL. XXVII.—a.— 1924. 
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glyCélic atid atids can be detected in’the 
representing the products of electrolytic ‘reduction of oxalic acid) The 
evolved Contain. carbon dioxide and a little carbon monoxide, 

éctrolytic ‘experiments ‘wjth succinic’ acid show that it is the decomposi- 
tion of oné Of the carboxyl groups of this*acid into carbon’ monoxide; 
and ‘subsequent ‘breaking down of this’ gas according to’ the equation 
+'COs, which ‘accounts for’the association of carbon with the 
deposited itor. According ‘to this explanation; propionic and adipic 
atids might also be expected to be present, but'probably in amounts ‘too 
small to be detected. The amount of succinic acid formed is considerably 
less if no diaphragm is used. Experiments with ammonium tartrate 
solution also’ ‘yield succinic acid; and probably carbon associated with the 
deposited iron ‘would result in this case also. It is shown that it is possible 
to produce’ suctinic acid from glycollic with zinc dust; 


Metallkunde, 16. 175-177; Disc:; pp. 178-179, May, 
—A recommendation of chromium‘plating [Abstract’ (1923)]. 
irons, parts of electric-welding machines, ete., ‘are much less ars “8 
oxidation when ‘so plated. The hardness of chromium is valuable in 
_ Ghromium-plated steel dies, and the plated metal resists chemicals bétter 
than when nickel-plated. The chromium deposit’ is very fine-grained 
when ‘there are plenty of germs present; and when ‘conditions (partial 
| deposition of chromium hydroxide) interfere with the growth of the 
crystals - deposits are generally fine-grained where in contact with the 
_ kathode, and’ become coarser in thicker layers. In reply to Fiichsel, 
Nowack ‘and Koch, the author doubted that chromium deposits could 
prevent the corrosion of the sheet metal of coke cases by the sulphurous 
acid in the coke; the process was quicker and not more expensive than 
nickel-plating ; aluminium did not appear ‘suitable for chromium-plating. 
Bright chromium deposits could not be made more than 0-1 mm, in thick- 
ness. ‘Thicker deposits tended to peel off; it would be difficult to plate 


Schv Electrochem: Soci, "Trans. 44;' pp. 451-463;° Disc., 
463-466, '1923.)—The author studies’ the process of G. J. Sargent [Abstract 
1640 (199 1)]'and obtains good adherent deposits using solutions containing 
er. fiitre of chromium sulphate'and 200 to 300 gr. of chromic acid, ‘the 
kathode’ density ranging from 9°3 ‘to 16°amp./sq. dm: The chromium 
anodés did not become passive, and are cheaper than platinum and’ better 
than lead!’ The ‘simultaneous evolution of hydrogen is essential to the 
formation of good deposits 'on iron and steel; which then resists also fumes 
nitric acid, sulphide and ammonia, and is not attacked 
molten’ tin; zinc and “brass. © The steel temper is not lost during. the 
chromitim-piating. —H. Ki ‘Richardson and Fink supported ‘the 
statements of the author. S.'E. Sheppard and A. Ballard had found 
Liebreich’s process good; but uséd 6-3 volts and more instead of 2-5. 
- Blum ‘mentioned that steel, coated with 0-013 mm. of chromium 
cat” so as’ to expose'an edge, rusted in distilled water in twelve hours, 
conditions. | B. 
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